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Abstract

:

Background: To mitigate the spread of the coronavirus disease (COVID-19) pandemic, governments around the world adopted exceptional lockdown measures. This led to the disruption of normal life routines, including sleep. The aim of this study was to analyze differences in sleep patterns and subjective variables of sleep quality before and during lockdown. Methods: A sample of 1673 Spanish adults (30% men; 82% of the total were between 21 and 50 years of age) was evaluated. The following sleep variables were evaluated: Sleep latency, sleep time, number and duration of awakenings, sleep satisfaction, daytime sleepiness, and the manifestation of symptoms related to sleep problems. Results: Although 45% of people changed their sleep schedules (resulting in 42% sleeping longer during lockdown), sleep quality (37.6% worse), daytime sleepiness (28% worse), number of awakenings (36.9% more), and duration of awakenings (45% longer) were markedly worse. Statistical analyses indicated significant differences in all the evaluated sleep variables before and during lockdown in both men and women. Women reported less sleep satisfaction, and more symptoms related to sleep problems than men. Conclusions: A deterioration in the sleep patterns of the Spanish population, especially women, because of the lockdown declared due to the COVID-19 pandemic.
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1. Introduction


In March 2020, the World Health Organization [1] declared the public health emergency an international pandemic due to the worldwide spread of the “coronavirus disease” (COVID-19). Consequently, the Government of Spain [2], like that of most countries in the world, was forced to decree certain actions and containment measures to prevent the spread of the virus to ensure people’s health and safety. A first state of alarm was declared, during which the health authorities and different public bodies established a series of measures aimed at trying to control and stop new infections and possible outbreaks. These measures were part of a new stage of lockdown for the Spanish population during the coming months and during the second state of alarm, in force until 9 May 2021.



The COVID-19 lockdown has entailed an important demand for the adaptive capacities of citizens in the face of a very novel stressful situation, generating a propitious scene for the emergence of psychological and physiological problems [3,4,5,6]. This was not only among the population forced to be at home but also among healthcare personnel [7]. The results of the study conducted on the health consequences derived from this situation show that a high percentage of the population suffered a moderate or serious increase in symptoms and behaviors of stress, anxiety, depression, post-traumatic stress disorder, psychological discomfort, and insomnia [5,6,8,9,10,11,12,13]. Concerning sleep, there is scientific literature assessing the effect of lockdown during COVID-19.



At the international level, Trakada et al. [14] conducted a study with 1908 participants from different countries in which they used a questionnaire with 13 items, six of which collected information on sleep. The authors showed that, although the sleep duration increased during a week of lockdown, 15% of participants described their sleep as bad and 37.9% described it as of medium quality. Furthermore, one third of the participants reported worse sleep quality during a week of lockdown than in normal conditions. Another Italian study, in which 1310 participants (students and workers) completed the Italian version of the Pittsburgh Sleep Quality Index (PSQI) [15], revealed that their sleep schedule had notably changed, as people went to bed and got up later and spent more time in bed. However, paradoxically, those participants also reported worse sleep quality [16]. These results are similar to those afterward reported by Marelli et al. [17] in their study with 400 participants (students and staff workers), in which they administered the Italian versions of the PSQI [15], the Insomnia Severity Index-ISI [18], and the reduced Morningness–Eveningness Questionnaire [19]. The authors noted a later bedtime, a longer sleep latency and time to wake-up, and worsening of sleep quality and insomnia symptoms, when compared before and during the COVID-19 emergency. Kocevska et al. [20] assessed 667 individuals in self-isolation using the ISI [21] and found that one fourth of the people with insomnia before the pandemic paradoxically experienced a significant improvement in their sleep quality. In contrast, the 20% of good sleepers before the pandemic experienced worse sleep during the lockdown measures. They also observed that the changes in sleep quality caused by the pandemic were associated with negative emotions and worry [21].



In Spain, in a large study conducted during the initial stage of lockdown, the Depression Anxiety Stress Scale-DASS-21 [22] was administered to more than 15,000 participants, along with the Impact of Event Scale (two items of this one were used to assess sleep characteristics [23]). The results of this study showed high rates of difficulties in initiating or maintaining sleep (23.9%), associated with a higher age, female sex, lower income, elderly care, alcohol consumption, depression, anxiety, and stress [24]. Another study with a sample size of 5220 participants found that women assessed with the PSQI had worse sleep quality [25]. This questionnaire and the Spanish version of the Satisfaction, Alert, Time, Efficiency, and Sleep Duration Questionnaire-SATED [26], and a modified version of the Epworth Somnolence Scale-ESS [27], were used by Targa et al. [28] in a sample of 71 participants. They observed a deterioration in sleep quality before and during the COVID-19 outbreak in parallel with an increase in negative mood.



On the basis of the presented data, it is possible to conclude that sleep and biological rhythms have been altered due to the opportunities to extend sleep time in the morning and take naps during the day [29]. In addition, it is necessary to take into account the environmental or situational variables that make it difficult to get to sleep [30,31,32] and were present during COVID-19 lockdown. Specifically, these are the deprivation of normal exposure to natural light, the breakdown of schedules and usual routines at different levels (work, social, family, and even leisure), together with the feeling of fear and uncertainty in the face of the disease, and the overall situation. Despite this, Spanish studies do not have large sample sizes in which pre- and during lockdown data are compared by means of both objective measures and subjective daytime sleepiness, fatigue, and sleep quality.



The aim of this study was three-fold: (a) to analyze if the lockdown established in Spain during the COVID-19 pandemic implied significant changes in sleep patterns; (b) to determine if potential disturbances in sleep patterns were associated with sleep quality and efficiency; and (c) to assess differences in sleep patterns and perceived sleep quality depending on sex.




2. Materials and Methods


2.1. Design and Participants


This is a cross-sectional observational study with a single evaluation involving a retrospective self-assessment. The total sample consisted of 1673 participants (69.34% women) from various regions of Spain. Participants had to fulfill the following inclusion criteria: be older than 18 years old, reside in Spain, sign the informed consent form and not report abnormal response patterns. Of the recruited sample, 13.15% were healthcare workers, 32.16% had children, 31.68% had people to care for, and 18.11% were suffering from some illness at the time of their participation in the study. The age distribution for men was as follows: 32 with 18–20 years (6.24% of the total men and 1.91% of the total sample), 218 with 21–35 years (42.5% and 13.03% of the total), 174 with 36–50 years (33.92% and 10.4% of the total), 75 with 51–65 years (14.62% and 4.48% of the total), and 14 with more than 65 years (2.73% and 0.84% of the total). In the case of women, the age distribution was as follows: 97 with 18–20 years (8.36% of the total women and 5.8% of the total sample), 599 with 21–35 years (51.64% and 35.8% of the total), 304 with 36–50 years (26.21% and 18.17% of the total), 147 with 51–65 years (12.67% and 8.79% of the total), and 13 with more than 65 years (1.12% and 0.78% of the total).




2.2. Instruments


An ad hoc questionnaire was used to assess the variables of interest. When possible, a categorical response scale was used to make online questionnaire completion easier and more comfortable, resulting in more complete responses and fewer doubts and errors. As a result, the developed questionnaire was as standardized as possible, and the following areas were assessed: (a) sociodemographic: questions regarding sex, age, academic level, if the profession was related to the health field, marital status, number of children, people in charge, and if the person evaluated had any serious illness at the time of the evaluation; (b) data related to sleep patterns: questions about bedtimes, wake-up times, naps, and the number and duration of awakenings; and (c) data related to perceived sleep quality: items of perceived sleep quality, daytime sleepiness, and tiredness.




2.3. Procedure


After the design of the questionnaire and the approval of the full project by the Ethics Committee of the University of Granada (see Institutional Review Board Statement), the LimeSurvey platform was used to computerize informed consent and the questionnaire. Participants were recruited through social media and snowball sampling. Sampling was conducted during one week in April 2020. Appropriate action was taken to control biases and preventing duplicate responses. The database (with anonymous data) was downloaded from platform as a CSV format, and files were imported into the statistical software. Participants who completed less than 80% of the questionnaire were excluded from the analyses. Participants’ responses were also reviewed to detect abnormal response patterns, and no extreme or illogical responses were observed in any case.




2.4. Data Analysis


The graphic representation of data through alluvial plots was the analysis procedure chosen to facilitate the interpretation of the data due to the quantity of changes detected pre- and during-COVID-19 lockdown and the large number of variables analyzed. The Chi square test was also used to confirm if the results were significant. Each variable was separately assessed by comparing pre- and during -lockdown data distributions, including the sex variable. All the analyses were conducted using the R software [33].





3. Results


First, the proportion of participants with disturbances in their usual sleep patterns was analyzed. Figure 1 and Figure 2 show the differences between the bedtimes and the wake-up times, respectively. As can be observed in both figures, 54.23% of participants maintained their bedtimes, 39.14% of the remaining participants delayed their usual bedtime, and only 6.64% of participants advanced their bedtime. Despite these changes, only 32.95% of participants maintained their wake-up time, as 59.62% of them delayed it and 7.37% of them advanced it.



Concerning sleep onset latency, Figure 3 shows that 59.04% of participants took the same or lesser time to fall asleep, while 40.96% took more time to fall asleep during COVID-19 lockdown. Figure 4 shows the changes in the number of awakenings as a consequence of lockdown. As it can be observed, the number of awakenings increased in 36.91% of participants and decreased in only 7.43% of them, despite the greater freedom to modify sleep schedules. Regarding the mean time to fall asleep after night awakenings, Figure 5 shows that this only decreased in 3% of participants during lockdown and increased in 30.95% of them. It is remarkable that 14.54% of the participants who had never experienced night awakenings before did so during the lockdown.



Beyond the variables related to sleep habits and schedules, information on other variables more directly related to sleep quality was also analyzed. It can be observed in Figure 6 that total sleep time was higher during lockdown in 42.42% of participants, while this decreased in 17.84% of them. Although people had more freedom to adjust sleep time during lockdown, and accordingly, they were supposed to sleep better, the proportion of participants with somnolence was almost equal prior and during lockdown (28% and 26.24%, respectively), as shown in Figure 7.



Likewise, 36.37% of participants reported better sleep satisfaction prior to lockdown than during lockdown, while only 17.63% of participants reported better sleep satisfaction during lockdown (Figure 8). All of this influenced the fact that 37.6% of participants reported more daytime tiredness during lockdown, in contrast to 20% of participants, who reported lower tiredness (see Figure 9).



Finally, differences between both sexes in each of the variables analyzed and the pre- and during -lockdown comparison, according to the chi square tests, are shown in Table 1. As it can be observed, most of the distributions were different for men and women, with the latter manifesting more problematic sleep patterns both before and during lockdown. Moreover, it is also observed that sleep variables were significantly affected by lockdown.




4. Discussion


The main goal of this study was to analyze differences in sleep patterns after the declaration of the state of alarm. Data on bedtime, wake up time, sleep onset latency, the number and duration of awakenings, total sleep time, levels of daytime sleepiness, sleep satisfaction, and tiredness before and during lockdown were collected. The results obtained showed a noteworthy proportion of people with disturbances in their sleep schedules (45.66%). These results are consistent with those found by Cellini et al. [16] and Marelli et al. [17]. In this case, there were also 20% of participants who delayed their wake-up time, despite maintaining their same bedtime, entailing an increase in their number of total sleep hours during lockdown. This might be a sign of the usual sleep schedule-related problems when there is no lockdown. Moreover, although two out of three participants modified their sleep times, almost half of the participants took more time to fall asleep and experienced more and longer night awakenings. A high percentage of participants showed greater dissatisfaction with their sleep quality, daytime sleepiness, and fatigue.



Concerning sleep continuity measures, almost half of the participants experienced an increase in the number and duration of night awakenings. This supports previous results [34,35,36,37] and is consistent with the findings suggesting a worse sleep quality during lockdown. These results might also be related to the increase in daytime sleepiness and sleep dissatisfaction reported by a high percentage of participants.



The fact that sleep quality deteriorated during lockdown despite greater freedom to adjust sleep schedules could be attributed to the stress and anxiety experienced during the pandemic, as well as, in many cases, the fear of contracting a serious and deadly disease. The perception of stress or anxiety is considered one of the main obstacles to falling asleep [5,38], beyond other aspects related to diet and exercise [39,40,41]. In effect, the greater the perceived stress, the worse the sleep quality, and vice versa: the reduction in perceived stress is associated with an improvement of sleep quality [34]. In this case, both the change of habits and the fear of disease are two stressful events that can affect sleep quality.



In a study conducted in a Spanish population during lockdown, Sandín et al. [42] found that the most common fears corresponded to categories such as infection/disease/dead, social isolation, and work/income problems. It was proven that this context favored people to suffer an emotional impact manifested by worries, stress, hopelessness, depression, anxiety, nervousness, and restlessness. Similarly, they discovered that females were more vulnerable to these symptoms, constituting a risk factor and predictor factor for virus fear. These results are consistent with those of other studies in which men showed greater emotional stability [43]. Nevertheless, it cannot be ignored that the state of alarm has also affected other health-related problems and behaviors apart from psychological well-being [44]. In addition to this, the differences between both sexes are consistent with our results, as women showed greater sleep disturbances both before and during lockdown, and, furthermore, the worsening of sleep was marked in them in almost all the variables analyzed. These results also support those observed by Maestro-González et al. [25] and Paiva et al. [36]. Sex variations are also evident in other related studies [45]. For further information on objective sleep-related variables, see Sierra et al. [46].



This work presents several limitations. First, conducting an online recruitment can lead to participation bias, so responses may be different from those found in a face-to-face sample. The second limitation is that the sampling has resulted in an imbalance in sex and age, most likely because digital platforms—the media employed for sampling due to confinement—are used less frequently among older people. Even when the sample size helps to increase the generalizability of the results, the imbalance in age and sex makes it more difficult. Additionally, related to the sample, the lack of a control group does not allow to ensure that changes in sleep patterns were due to confinement and not affected by other uncontrolled factors. Third, not having standardized measures (decided in this way to maximize the response rate and minimize completion errors) can influence the reliability of the results. Despite this, the fact that the questions are fundamentally about objective facts helps to ensure adequate reliability. In effect, many of the most commonly used sleep measures (e.g., sleep diary) do not have results of reliability. Despite these limitations, the present work has made it possible to emphasize the importance of taking care of sleep in such stressful environments and when routines vary as much as during a lockdown.




5. Conclusions


The results of this study help to understand variations in sleep schedules and sleep quality during the COVID-19 lockdown. Sleep schedules varied by increasing the amount of time in bed in most cases. However, sleep quality got worse in a large proportion of the participants, according to their results in the rest of sleep variables assessed. The sources of these problems, despite having greater freedom to adjust schedules, need to be further studied.







Author Contributions


Conceptualization, N.R.-H. and R.Q.-B.; methodology, N.R.-H. and A.D.-R.; software or platform, A.G.-R.; formal analysis, A.G.-R. and A.D.-R.; investigation, N.R.-H., A.D.-R., A.G.-R. and R.Q.-B.; resources, R.Q.-B.; data curation, A.G.-R. and A.D.-R.; writing—original draft preparation, N.R.-H. and A.G.-R.; writing—review and editing, A.D.-R. and R.Q.-B.; visualization, N.R.-H., A.D.-R., A.G.-R. and R.Q.-B.; supervision, N.R.-H. and R.Q.-B. All authors have read and agreed to the published version of the manuscript.




Funding


University of Granada (https://biblioteca.ugr.es/investigacion/apoyo-publicacion-cientifica/mdpi).




Institutional Review Board Statement


The study was conducted in accordance with the Declaration of Helsinki and approved by the Institutional Review Board (or Ethics Committee) of University of Granada (protocol code 3078/CEIH 2022) for studies involving humans.




Informed Consent Statement


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




Data Availability Statement


Data available on request.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



World Health Organization. Mental Health and Psychosocial Considerations during the COVID-19 Outbreak, 18 March 2020; (WHO Reference Number: WHO/2019-nCoV/MentalHealth/2020.1); World Health Organization: Geneva, Switzerland, 2020. [Google Scholar]

	



Boletín Oficial del Estado. Real Decreto 463/2020, de 14 de Marzo, Por el Que se Declara el Estado de Alarma Para la Gestión de la Situación de Crisis Sanitaria Ocasionada Por el COVID-19; Ministerio de la Presidencia, Relaciones con las Cortes y Memoria Democrática: Madrid, Spain, 2020. [Google Scholar]

	



Brooks, S.K.; Webster, R.K.; Smith, L.E.; Woodland, L.; Wessely, S.; Greenberg, N.; Rubin, G.J. The psychological impact of quarentine and how to reduce it: Rapid review of the evidence. Lancet 2020, 395, 912–920. [Google Scholar] [CrossRef] [PubMed]

	



Quevedo-Blasco, R.; Ruiz-Herrera, N.; Guillén-Riquelme, A. Análisis bibliométrico de las revistas españolas de psicología indexadas en el Emerging Source Citation Index (2018–2020). Pap. Psicól. 2021, 42, 170–176. [Google Scholar]

	



Ramírez-Ortiz, J.; Fontecha-Hernández, J.; Escobar-Córdoba, F. Efectos del aislamiento social en el sueño durante la pandemia COVID-19. SciELO Prepints 2020, 801, 1–22. [Google Scholar]

	



Xiong, J.; Lipsitz, O.; Nasri, F.; Lui, L.M.W.; Gill, H.; Phan, L.; Chen-Li, D.; Iacobucci, M.; Ho, R.; Majeed, A.; et al. Impactof COVID-19 pandemic on mental health in the general population: A systematic review. J. Affect. Disord. 2020, 277, 55–64. [Google Scholar] [CrossRef] [PubMed]

	



Tolsa, M.D.; Malas, O. COVID-19: Impacto Psicológico, Factores de Riesgo e Intervenciones Psicológicas en el Personal Sanitario. Una Revisión Sistemática. Rev. Iberoam. Psicol. Salud 2021, 12, 58–75. [Google Scholar]

	



Camacho-Cardenosa, A.; Camacho-Cardenosa, M.; Merellano-Navarro, E.; Trapé, A.A.; Brazo-Sayavera, J. Influencia de la actividad física realizada durante el confinamiento en la pandemia del COVID-19 sobre el estado psicológico de adultos: Un protocolo de estudio. Rev. Española Salud Pública 2020, 94, e1–e9. [Google Scholar]

	



Galea, S.; Merchant, R.M.; Lurie, N. The mental health consequences of COVID-19 and physical distancing: The need for prevention and early intervention. JAMA Intern. Med. 2020, 180, 817–818. [Google Scholar] [CrossRef]

	



Gao, C.; Schullin, M.K. Sleep health early in the coronavirus disease 2019 (COVID-19) outbreak in the United States: Integrating longitudinal, cross-sectional, and retrospective recall data. Sleep Med. 2020, 73, 1–10. [Google Scholar] [CrossRef]

	



Morin, C.M.; Carrier, J.; Bastien, C.; Goldbout, R. Sleep and circadian rhythm in response to the COVID-19 pandemic. Can. J. Public Health 2020, 111, 654–657. [Google Scholar] [CrossRef]

	



Odriozola-González, P.; Planchuelo-Gómez, A.; Irurtia, M.J.; De Luis-García, R. Psychological effects of the COVID-19 outbreak and lockdown among students and workers of a Spanish university. Psychiatry Res. 2020, 209, 113108. [Google Scholar] [CrossRef]

	



Sher, L. COVID-19, anxiety, sleep disturbances and suicide. Sleep Med. 2020, 70, 124. [Google Scholar] [CrossRef] [PubMed]

	



Trakada, A.; Nikolaidis, P.T.; Andrade, M.D.S.; Puccinelli, P.J.; Economou, N.-T.; Steiropoulos, P.; Knechtle, B.; Trakada, G. Sleep during “lockdown” in the COVID-19 pandemic. Int. J. Environ. Res. Public Health 2020, 17, 9094. [Google Scholar] [CrossRef] [PubMed]

	



Curcio, G.G.; Tempesta, D.; Scarlata, S.; Marzano, C.; Moroni, F.; Rossini, P.M.; Ferrara, M.; De Gennaro, L. Validity of the Italian versión of the Pittsburgh Sleep Quality Index (PSQI). Neurol. Sci. 2013, 34, 511–519. [Google Scholar] [CrossRef]

	



Cellini, N.; Canale, N.; Mioni, G.; Costa, S. Changes in sleep pattern, sense of time and digital media use during COVID-19 lockdown in Italy. J. Sleep Res. 2020, 29, e13074. [Google Scholar] [CrossRef] [PubMed]

	



Marelli, S.; Castelnuovo, A.; Somma, A.; Castronovo, V.; Mombelli, S.; Bottoni, D.; Leitner, C.; Fossati, A.; Ferini-Strambi, L. Impact of COVID-19 lockdown on sleep quality in university students and administration staff. J. Neurol. 2021, 268, 8–15. [Google Scholar] [CrossRef] [PubMed]

	



Castronovo, V.; Galbiati, A.; Marelli, S.; Brombin, C.; Cugnata, F.; Giarolli, L.; Anelli, M.M.; Rinaldi, F.; Ferini-Strambi, L. Validation study of the Italianversion of the Insomnia Severity Index (ISI). Neurol. Sci. 2016, 37, 1517–1524. [Google Scholar] [CrossRef]

	



Natale, V.; Esposito, M.J.; Martoni, M.; Fabbri, M. Validity of the reduced version of the Morningness-Eveningness Questionnaire. Sleep Biol. Rhythm. 2006, 4, 72–74. [Google Scholar] [CrossRef]

	



Kocevska, D.; Blanken, T.F.; Van Someren, E.J.; Rösler, L. Sleep quality during the COVID-19 pandemic: Not one size fits all. Sleep Med. 2020, 76, 86–88. [Google Scholar] [CrossRef]

	



Bastien, C.H.; Vallières, A.; Morin, C.M. Validation of the Insomnia Severity Index as an outcome measure for insomnia research. Sleep Med. 2001, 2, 297–307. [Google Scholar] [CrossRef]

	



Bados, A.; Solanas, A.; Andrés, R. Psychometric properties of the Spanish version of depression, anxiety and stress scales (DASS). Psicothema 2005, 17, 679–683. [Google Scholar]

	



Báguena, M.J.; Villarroya, E.; Beleña, A.; Roldán, C.; Reig, R. Propiedades psicométricas de la versión española de la Escala Revisada de Impacto del Estresor (EIE-R). Análisis Modif. Conducta 2001, 27, 581–604. [Google Scholar]

	



Dal Santo, F.; González-Blanco, L.; Rodríguez-Revuelta, J.; Marina González, P.A.; Paniagua, G.; García-Álvarez, L.; Fuente-Tomás, L.; Sáiz, P.A.; García-Portillaa, M.P.; Bobes, J. Early impact of the COVID-19 out break on sleep in a large Spanish sample. Behav. Sleep Med. 2021, 20, 100–115. [Google Scholar] [CrossRef] [PubMed]

	



Maestro-González, A.; Sánchez-Zaballos, M.; Mosteiro-Díaz, M.P.; Zuazua-Rico, D. Quality of sleep among social media users during the lockdown period due to COVID-19 in Spain. Sleep Med. 2021, 80, 210–215. [Google Scholar] [CrossRef]

	



Benítez, I.; Roure, N.; Pinilla, L.; Sapiña-Beltran, E.; Buysse, D.J.; Barbé, F.; de Batlle, J. Validation of the satisfaction, alertness, timing, efficiency and Duration (SATED) questionnaire for sleep health measurement. Ann. Am. Thorac. Soc. 2020, 17, 338–343. [Google Scholar] [CrossRef]

	



Johns, M.W. Reliability and factor analysis of the Epworth Sleepiness Scale. Sleep 1992, 15, 376–381. [Google Scholar] [CrossRef] [PubMed]

	



Targa, A.D.; Benítez, I.D.; Moncusí-Moix, A.; Arguimbau, M.; de Batlle, J.; Dalmases, M.; Barbé, F. Decrease in sleep quality during COVID-19 outbreak. Sleep Breath. 2021, 25, 1055–1061. [Google Scholar] [CrossRef]

	



Magalhães, P.; Pereira, B.; Oliveira, A.; Santos, D.; Núñez, J.C.; Rosário, P. The Mediator Role of Routines on the Relationship between General Procrastination, Academic Procrastination and Perceived Importance of Sleep and Bedtime Procrastination. Int. J. Environ. Res. Public Health 2021, 18, 7796. [Google Scholar] [CrossRef]

	



Buela-Casal, G. Clasificación y evaluación del insomnio. Análisis Modif. Conducta 1992, 18, 561–574. [Google Scholar]

	



Buela-Casal, G.; Díaz-Román, A.; Sánchez Gómez, A.I. Evaluación y Tratamiento de los Trastornos del Sueño; Síntesis: Madrid, Spain, 2020. [Google Scholar]

	



Buela-Casal, G.; Guillén-Riquelme, A. Trastornos del sueño. Manual de Psicopatología, 3rd ed.; Belloch, E.A., Sandín, B., Ramos, F., Eds.; McGraw-Hill Interamericana de España S.L.: Madrid, Spain, 2020; Volume I, pp. 541–555. [Google Scholar]

	



R Core Team. R: A Language and Environment for Statistical Computing (Version 4.1.3) [Computer Software]; R Core Foundation: Vienna, Austria, 2022. [Google Scholar]

	



Zhao, X.; Lan, M.; Li, H.; Yang, J. Perceived stress and sleep quality among the non-diseased general public in China during the 2019 coronavirus disease: A moderated mediation model. Sleep Med. 2021, 77, 339–345. [Google Scholar] [CrossRef] [PubMed]

	



Conte, F.; De Rosa, O.; Rescott, M.L.; Arabia, T.P.; D’Onofrio, P.; Lustro, A.; Malloggi, S.; Molinaro, D.; Spagnoli, P.; Giganti, F.; et al. High sleep fragmentation parallels poor subjective sleep quality during the third wave of the COVID-19 pandemic: An actigraphic study. J. Sleep Res. 2022, 31, e13519. [Google Scholar] [CrossRef] [PubMed]

	



Paiva, T.; Reis, C.; Feliciano, A.; Canas-Simião, H.; Machado, M.; Gaspar, T.; Tomé, G.; Branquinho, C.; Silva, M.; Ramiro, L.; et al. Sleep and awakening quality during COVID-19 confinement: Complexity and relevance for health and behavior. Int. J. Environ. Res. Public Health 2021, 18, 3506. [Google Scholar] [CrossRef] [PubMed]

	



Scarpelli, S.; Alfonsi, V.; Mangiaruga, A.; Musetti, A.; Quattropani, M.C.; Lenzo, V.; Freda, M.F.; Lemmo, D.; Vegni, E.; Borghi, L.; et al. Pandemic nightmares: Effects on dream activity of the COVID-19 lockdown in Italy. J. Sleep Res. 2021, 30, e13300. [Google Scholar] [CrossRef] [PubMed]

	



Amigo Vázquez, I. Manual de Psicología de la Salud, 4th ed.; Pirámide: Madrid, Spain, 2020. [Google Scholar]

	



Carneiro-Barrera, A.; Amaro-Gahete, F.J.; Acosta, F.M.; Ruiz, J.R. Body composition impact on sleep in young adults: The mediating role of sedentariness, physical activity, and diet. J. Clin. Med. 2020, 9, 1560. [Google Scholar] [CrossRef]

	



Mochón-Benguigui, S.; Carneiro-Barrera, A.; Castillo, M.J.; Amaro-Gahete, F.J. Role of physical activity and fitness on sleep in sedentary middle aged adults: The FIT AGEING study. Sci. Rep. 2021, 11, 539. [Google Scholar] [CrossRef] [PubMed]

	



Villaécija, J.; Luque, B.; Martínez, S.; Castillo-Mayén, R.; Cuadrado, E.; Domínguez-Escribano, M.; Tabernero, C. Perceived social support and healthy eating self-efficacy on the well-beingof children and adolescents. Rev. Iberoam. Psicol. Salud 2022, 13, 56–72. [Google Scholar]

	



Sandín, B.; Valiente, R.M.; García-Escalera, J.; Chorot, P. Impacto psicológico de la pandemia de COVID-19: Efectos negativos y positivos en población española asociados al periodo de confinamiento nacional. J. Psychopathol. Clin. Psychol. 2020, 25, 1–22. [Google Scholar] [CrossRef]

	



López-Núñez, M.I.; Díaz-Morales, J.F.; Aparicio-García, M.E. Individual differences, personality, social, family and work variables on mental health during COVID-19 outbreak in Spain. Pers. Individ. Differ. 2021, 172, 110562. [Google Scholar] [CrossRef]

	



Oksanen, A.; Miller, B.L.; Savolainen, I.; Sirola, A.; Demant, J.; Kaakinen, M.; Zych, I. Social media and access to drugs online: A nationwide study in the United states and Spain among adolescents and young adults. Eur. J. Psychol. Appl. Legal Context 2021, 13, 29–36. [Google Scholar] [CrossRef]

	



Quevedo-Blasco, R.; Díaz-Román, A.; Quevedo-Blasco, V.J. Associations between Sleep, Depression, and Cognitive Performance in Adolescence. Eur. J. Investig. Health Psychol. Educ. 2023, 13, 501–511. [Google Scholar] [CrossRef]

	



Sierra, J.C.; Sánchez, A.I.; Quevedo-Blasco, R. Evaluación Psicológica: Técnicas y Aplicaciones, 5th ed.; Editorial Técnica AVICAM: Granada, Spain, 2023. [Google Scholar]








[image: Ijerph 20 04841 g001 550] 





Figure 1. Differences in bedtime between the usual routine (left) and during lockdown (right), by sex. 
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Figure 2. Differences in wake-up time between the usual routine (left) and during lockdown (right), by sex. 
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Figure 3. Differences in time to fall asleep between the usual routine (left) and during lockdown (right), by sex. 
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Figure 4. Differences in number of awakenings between the usual routine (left) and during lockdown (right), by sex. 
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Figure 5. Differences in duration of awakenings between the usual routine (left) and during lockdown (right), by sex. 
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Figure 6. Variations in total sleep time between the usual routine (left) and during lockdown (right), by sex. 
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Figure 7. Differences in sleepiness between the usual routine (left) and during lockdown (right), by sex. 






Figure 7. Differences in sleepiness between the usual routine (left) and during lockdown (right), by sex.



[image: Ijerph 20 04841 g007]







[image: Ijerph 20 04841 g008 550] 





Figure 8. Differences in sleep satisfaction between the usual routine (left) and during lockdown (right), by sex. 
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Figure 9. Differences in tiredness between the usual routine (left) and during lockdown (right), by sex. 
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Table 1. Sex differences in sleep habits and sleep quality-related variables.
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Variable

	
Sex

	
Total Sample




	
χ2 (DF)

	
p

	
χ2 (DF)

	
p






	
Bedtime pre-lockdown

	
29.4 (5)

	
<0.001

	
2902 (25)

	
<0.001




	
Bedtime lockdown

	
9.08 (5)

	
0.106




	
Wake up time pre-lockdown

	
14.86 (4)

	
0.005

	
785 (16)

	
<0.001




	
Wake up time lockdown

	
6.74 (4)

	
0.15




	
Time to fall asleep pre-lockdown

	
13.14 (4)

	
0.011

	
941 (16)

	
<0.001




	
Time to fall asleep lockdown

	
44.58 (4)

	
<0.001




	
Awakening number pre-lockdown

	
7.76 (4)

	
0.1

	
1261 (16)

	
<0.001




	
Awakening number lockdown

	
44.42 (4)

	
<0.001




	
Awakening duration pre-lockdown

	
21.5 (5)

	
<0.001

	
1810 (25)

	
<0.001




	
Awakening duration lockdown

	
60.68 (5)

	
<0.001




	
Total sleep time pre-lockdown

	
18.34 (5)

	
0.003

	
721 (25)

	
<0.001




	
Total sleep time lockdown

	
13.14 (5)

	
0.022




	
Sleepiness pre-lockdown

	
23.51 (4)

	
<0.001

	
569 (16)

	
<0.001




	
Sleepiness lockdown

	
19.1 (4)

	
<0.001




	
Sleep satisfaction pre-lockdown

	
1.85 (4)

	
0.763

	
748 (20)

	
<0.001




	
Sleep satisfaction lockdown

	
31.86 (5)

	
<0.001




	
Tiredness pre-lockdown

	
28.48 (4)

	
<0.001

	
596.42 (16)

	
<0.001




	
Tiredness lockdown

	
51.25 (4)

	
<0.001








Note. DF = Degrees of freedom.
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