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Abstract


Background and Objectives: The time of the pandemic brought great difficulties, both in state and interstate systems, industry, trade, and with individuals themselves. In addition, numerous studies have shown a drastic increase in mental disorders in people around the world. Therefore, the basic idea of our study was to investigate these disorders in university students in relation to their different lifestyles. Materials and Methods: The cross-sectional study was carried out at the University of Niš (Serbia) from December 2021 to February 2022. All of the participants were assessed by using appropriate questionnaires. The study included 1400 randomly selected students (692 females and 708 males). The statistical analysis of the data included the application of multiple regression analyses and correlation tests. Results: Statistical analysis indicates that extremely severe levels of depression symptoms were reported by 232 students (16.6%). Severe and extremely severe anxiety symptoms were reported by 480 students (34.3%). Multiple linear regression analysis found that for the increased depressive symptoms, the “most deserving” parameters were related to the consumption of alcoholic beverages and psychoactive substances (β = 0.10, and 0.11, respectively), compared to the period before the COVID-19 pandemic. For anxiety symptoms, the main role was played by alcohol consumption (β = 0.11) but also by the use of social networks as an adequate substitute for deprived content during the pandemic (β = 0.13). Alcohol consumption was the most “responsible” for elevated stress levels compared to the period before the pandemic (β = 0.19). Conclusions: Due to the COVID-19 pandemic, symptoms of depression, anxiety, and stress were drastically increased in the university students. There was significantly more frequent consumption of alcoholic beverages and psychoactive substances among them. That is why social support from a close environment is the most important strategy in coping with mental health issues during emergency situations.
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1. Introduction


The coronavirus disease, which is believed to have originated in the Chinese city of Wuhan in late 2019, was already declared a public health emergency of international concern by the World Health Organization (WHO) in January 2020, and it unexpectedly turned into a global pandemic by March 2020 [1,2]. The public health response to prevent the spread of COVID-19 was launched at various levels in all affected countries, including Serbia [3]. To reduce the risk of exposure to COVID-19, social distancing has been proposed and implemented everywhere. People were not allowed to leave their homes, except in very few situations, but even then they had to maintain physical distance. This intervention not only affected all ongoing activities but also led to a huge negative effect on people’s mental health. Fear of infection, high mortality associated with the virus, lack of appropriate therapy and the uncertain end of the epidemic, as well as constant exposure to unfavorable news, interrupted daily routine, economic losses and inability to participate in social events, contributed in many ways to a poor mental state [4]. Quarantine was an unpleasant experience for many. Separation from loved ones, loss of freedom, insecurity and boredom may be triggers for increased levels of stress, anxiety, depression and, in the most extreme cases, even suicide. The psychological stress from situations of this magnitude can have a long-lasting impact on one’s overall psychosocial well-being [5,6]. The literature on the effects of earlier population crises also shows a significant increase in the prevalence of mental disorders. For example, the prevalence of major depressive episodes doubled after the financial crisis in Hong Kong in 2008 and the financial crisis in Greece in 2009, and an increased prevalence of depressive and anxiety disorders was also observed in populations in conflict-affected countries between 2000–2017 [7,8,9].



The COVID-19 pandemic has also affected negative changes in health behaviors, such as physical activity, smoking tobacco, alcohol consumption, social media use, and sleep [10,11,12,13]. It was found that students experience a stronger psychological impact of the pandemic, as well as higher levels of stress, anxiety and depression compared to other population groups, as well as compared to the period before the epidemic [14,15,16,17]. Depression, anxiety and behavioral disorders are also among the leading causes of illness and disability among young people [18].



Research that dealt with young people, as a particularly sensitive group, from the beginning of the COVID-19 pandemic until today, have produced a lot of information about significantly lower health-related quality of life (HRQoL), damaged relationships with friends and reduced social contacts, increased number of arguments within families, difficulties with online learning and keeping up with classes, which are all triggers for mental health problems. Many of them studied the occurrence of emotional symptoms, behavioral problems, hyperactivity and problems with peers, as well as self-reported anxiety, depressive symptoms and psychosomatic complaints, such as headaches, stomach aches, feeling low or sleeping problems [19,20,21].



From a complete lockdown to recommendations related to gatherings in closed spaces, the decisions of the Government of Serbia have changed depending on the current epidemiological situation. Among the measures that were in force in Serbia at the time of conducting our research are the following: wearing protective masks indoors, maintaining distance and COVID passes for the hospitality industry after 8 p.m. In addition, what significantly influenced the student population itself was the fact that classes at most faculties were held exclusively online.



Therefore, our basic idea was to investigate the mental health symptoms of students in light of current circumstances and in relation to their lifestyle habits.




2. Methods


2.1. Participants


This cross-sectional study was carried out at the University of Niš (Serbia) from December 2021 to February 2022. All of the participants were assessed by using appropriate questionnaires. The study included 1400 randomly selected students (692 females and 708 males) of the faculties of medicine, dentistry, pharmacy, nursing, law, economy, civic and mechanic engineering, electronics, and different humanities sciences. During this period, there were a total of 24,047 students at the University of Niš, and according to the valid statistical formula, for a confidence level of 95%, the minimum sample size calculated was 379 students. This confirms that our randomized sample was very representative.




2.2. Procedure


The students reported their socioeconomic characteristics and lifestyle habits using self-administered questionnaires. Symptoms of depression, anxiety, and stress were assessed using the Depression Anxiety Stress Scale (DASS 42), a device for measuring psychological health [22,23]. The survey was performed in amphitheaters of all the mentioned faculties by trained assistants and was intended to last a maximum of 30 min, including the time needed for instructions.




2.3. Measures


The DASS42 is a set of three self-report scales for depressive symptoms, anxiety, and stress, designed to measure negative emotional states. Each of those three scales contains 14 questions, divided into subscales of 2–5 items of similar content [22,23]. The surveyed students from the University of Niš were asked to rate each item so that the number of points represents the extent to which they experienced each of the listed conditions during the week preceding the survey, from 0 (never) to 3 (mostly or almost always). Internal consistency of the entire DASS 42 scale expressed by Cronbach’s alpha coefficient was α = 0.88.



Students also answered questions related to some lifestyle habits:



How many hours do you spend on social networks on average per day? How much sleep do you get on average at night (number of hours)? How often do you consume alcohol (Likert scale from 1–6, where 1 = never, 2 = very rarely, 3 = rarely, 4 = occasionally, 5 = frequently, and 6 = very frequently)? Is it less, the same or more compared to the period before the COVID-19 pandemic? How often do you consume psychoactive substances (on Likert scale from 1–6)? Is it less, the same or more compared to the period before the COVID-19 pandemic? How many close friends would you say you have in real life? Are you in an emotional relationship (Yes or No)?-How long have you been in a relationship, or how long have you been single (number of years)? Were you under home isolation during the COVID-19 pandemic due to infection or contact with an infected person (Yes or No)? To what extent did social networks provide you with an adequate replacement for the content that was denied you during the pandemic (impossibility of gathering in catering facilities, cancellation of sports, cultural and other events, etc.) (on a scale of 1 to 10)?




2.4. Statistical Analysis


Statistical analysis was performed using SPSS 17.0 software (SPSS Inc., Chicago, IL, USA) in Windows 7 Ultimate. The research results are presented in tables.



The statistical analysis of the data included the application of descriptive tests, multiple linear regression analysis, and correlation tests. The descriptive statistics were performed to report the analysis of the data considering lifestyle habits of the university students that were presented as mean and standard deviations. The categorical variables were shown as frequency and percentages. Pearson and Spearman correlations were used to determine the strength of the relationships between the examined variables. Multiple linear regression analysis was used to estimate the coefficients of linear regression (β) and 95% confidence intervals (CIs) of the interactive relationships of several independent variables with depression, anxiety, and stress. The statistical significance was set at p < 0.05.




2.5. Ethics


The study procedures were carried out in accordance with the Declaration of Helsinki. All subjects were informed about the study, and all provided informed consent. The Ethics Committee of the Faculty of Medicine of the University of Niš approved the study (No. 12-6647-2/6).





3. Results


The study included 1400 participants, 692 female (49.4%) and 708 male students (50.6%). The mean value of the year of study was 2.73 (SD 1.58), while the mean age was 24.51 (SD 6.22)—female 24.81 (SD 8.40) and male 24.22 (SD 2.69). Other examined parameters are shown in Table 1.



Extremely severe levels of depression symptoms were reported by 232 students (16.6%) (Table 2). Severe and extremely severe anxiety symptoms were reported by 480 students (34.3%), while 420 (30.0%) students were exposed to moderate, severe, or extremely severe stress (Table 2).



The associations between following lifestyle habits of the students and mental health disorders were examined by a Pearson correlation, or by Spearman’s rho rank correlation—these correlations’ coefficients are shown in Table 3.



It was found that the symptoms of depression were more pronounced in students who more often consumed alcohol beverages and psychoactive substances during the pandemic (r = 0.16, p < 0.01, for both).



Anxiety symptoms were slightly more pronounced in students who slept longer during the night (r = 0.10, p < 0.01), consumed more alcoholic beverages, especially during the pandemic (r = 0.14, p < 0.01), as well as in students to whom social networks provided an adequate substitute for content that was denied (r = 0.15, p < 0.01).



Students who consumed significantly more alcoholic beverages (r = 0.16, p < 0.01), but also psychoactive substances (r = 0.19, p < 0.01), were under more stress, followed by those who had fewer friends in real life (r = −0.10, p < 0.01), as well as those who were not in an emotional relationship during the pandemic (r = 0.09, p < 0.01) (Table 3). Between male and female students, differences in correlations were shown in the occurrence of depressive (ro = 0.10, p < 0.01) and anxiety symptoms (ro = 0.12, p < 0.01), while the age of the respondents did not have any role.



After performing correlation tests, models for multiple linear regression analysis were created with those parameters that were shown to have a statistically significant degree of correlation with emphasized symptoms of depression, anxiety or stress (Table 4). Preliminary analysis proved that the assumptions of normality, linearity, (non)multicollinearity and homogeneity of variance were not violated.



Multiple linear regression analysis found that related to gender of respondents symptoms of depression and anxiety were significantly different (β = 0.08 and β = 0.11, respectively).



For more expressed depressive symptoms, the “most responsible” parameters were the consumption of alcoholic beverages (β = 0.10) and psychoactive substances (β = 0.11) compared to the period before the COVID-19 pandemic. Alcohol consumption (β = 0.11), as well as the use of social networks as an adequate substitute for deprived content during the pandemic, played a major role in anxiety symptoms (β = 0.13). The consumption of alcoholic beverages compared to the period before the COVID-19 pandemic (β = 0.19) and the general use of psychoactive substances (β = 0.21) were most “responsible” for the increased stress levels.



More frequent consumption of alcoholic beverages during the pandemic, as well as general consumption of psychoactive substances, proved to be a significant predictor (p < 0.01) in all three models: β = 0.19 and β = 0.14 for depression symptoms; β = 0.11 and β = 0.06 for anxiety; and β = 0.19 and β = 0.21 for increased stress, respectively (Table 4).



Multiple linear regression did not single out the emotional discourse as a significant factor for the development of anxiety symptoms during pandemic (Table 4).



Finally, it should be highlighted that these three observed models explain 7.2% of the variance in the occurrence of depression symptoms, 7.6% of the variance of anxiety symptoms, and 8.3% of the variance of emphasized stress (Table 4).




4. Discussion


In our research, depressive symptoms were more pronounced in students who more often consumed alcohol and psychoactive substances during the pandemic.



Research from Saudi Arabia suggests that respondents’ level of depression during the pandemic was most significantly related to the severity of their insomnia, their baseline intolerance of uncertainty, and whether they used problem or emotion coping strategies; the same applies to symptoms of anxiety and stress [24].



However, anxiety symptoms in our subjects were somewhat more pronounced in those who slept longer at night, consumed more alcoholic beverages, especially during the pandemic, as among students to whom social networks provided an adequate substitute for content denied during the pandemic. Researchers from the US have found that one of the main mechanisms linking the COVID-19 pandemic and mental illness may be cognitive concerns and behavioral changes, particularly due to reduced outdoor activities and limited social interactions, such as concerns about going out in public, avoiding eating in restaurants, going to stores less and more online shopping [25]. A drop in general mood as well as health-related behaviors caused by COVID was also observed. Follow-up analyses of the wellness index showed declines in each of the following five behaviors after COVID-19: minutes of exercise, diet quality, sleep, and hydration along with increases in screen time [26]. In younger age groups, the length of exercise (weekly) was shown to be a protective factor against depression during the pandemic, while poor sleep had a negative impact on the appearance of symptoms of depression and anxiety [27].



In Brazil, a meta-analysis proved that medical students have a rather permanent tendency to experience anxiety, stress and worries [28]. In Saudi Arabia, medical students also report more stress than non-medical students [29].



Under greater stress in this research were students who during the pandemic consumed significantly more alcoholic beverages and psychoactive substances than those who had fewer friends in real life, as well as those who were not in an emotional relationship during the pandemic. In Saudi Arabia, the sociodemographic factor associated with higher stress scores is marriage, divorce, and widowhood [24]. History of contacts with a suspected or confirmed case of COVID-19 was also a significant factor for the manifestation of all three types of symptoms in respondents in Saudi Arabia but also in China where infecting a relative or friend was moderately to highly significantly associated with an increased risk of three mental health problems [24,29,30].



Between male and female students in our country, differences in correlation were shown in the increased levels of depressive and anxiety symptoms. Age played no role in either case. For all three subscales of the DASS-21, female gender was associated with a higher level of negative emotions in respondents from Saudi Arabia, while increasing age was associated with a lower level of negative emotions [24,31]. Being married, as well as being a parent, were protective factors against psychological distress [31]. Americans under the age of 50 also had lower scores for all three scales of the DASS 42 during the pandemic [32]. In addition, in China, for respondents under the age of 50, who have lower levels of income and a personal history of psychiatric disorders, a stronger association with symptoms of depression, anxiety, insomnia and acute stress was found. In this case, male participants and the unmarried showed a significantly higher risk of depression, insomnia and symptoms of acute stress [32,33,34,35,36]. It is similar in Pakistan [34].



In a review that included 34 studies from more than 10 different countries, the most commonly reported mental health symptoms after a COVID-19 episode were anxiety, with prevalence ranging from 6.5% to 63% [37]. The second most common psychological symptom was depression, with a prevalence between 4% and 31% at follow-up times longer than 1 month after COVID-19. One third of patients in Italy and 41.3% of patients in Iran had both depression and anxiety after hospital discharge. Another common mental health problem after COVID-19 was PTSD (Post-traumatic stress disorder), with prevalence ranging from 12.1% to 46.9% [37].



An analysis of different population groups in India and Bangladesh revealed that students had higher rates of depression, anxiety and stress than other people, as well as health workers. Associated risk factors for mental health problems were gender, age, neighborhood, family size, monthly income, educational status, marital status, physical activity, smoking, alcohol use, fear of COVID-19, presence of chronic disease, unemployment status, and news exposure and social media related to COVID-19 [38].



Students were identified as a particularly high-risk group in a similar study conducted in a Saudi Arabian population. In addition, female gender, younger age group, unmarried/divorced marital status, lower education, lower income, unemployment status, living in a small family and living with the elderly were also recognized as risk factors for mental health problems during the COVID-19 pandemic. When it comes to behavioral and health factors of predictive importance, smoking, lack of physical activity, reduced immune status and lower resistance, chronic health problems and a history of psychiatric diseases but also factors related to COVID-19 itself, namely, lack of knowledge, fear and concern, infection or death of a family member or friend, restriction of movement, quarantine, and confirmed or suspected COVID-19 infection [39].



A meta-analysis of 66 papers, including 221,970 subjects, showed that non-infectious patients with chronic diseases, quarantined persons and patients with COVID-19 had a higher risk of depression and anxiety compared to other population groups [40].



Nevertheless, a large national representative study in Serbia reported that there were no significant differences between pre-pandemic and during COVID-19 pandemic symptoms of depression and anxiety, so called COVID-related stressors, among the respondents [41]. Similar to that, another study in Norway reported stable levels of mental disorders but also suicidal ideation and suicide deaths during the pandemic compared to pre-pandemic levels [42].



However, a recent study from Croatia has showed that the prevalence of depression (50.8%), anxiety (50.9%), and stress (49.9%) symptoms were much higher during the pandemic. In addition, female respondents had significantly higher levels of these symptoms [43]. In addition, the findings of Winkler et al. suggest that public mental health has not returned to pre-COVID-19 levels [44]. There was also a significant increase in weekly binge drinking behaviors, particularly highlighted during lockdowns. Younger adults, especially students, displayed a disproportionally high prevalence of mental disorders, which were highest during the second wave of the pandemic [44].



A systematic review and meta-analysis of over 2 million people performed by Delpino et al., including 194 studies, found the general prevalence of anxiety was 35.1% and that the prevalence in low and middle-income countries was similar compared to high-income countries. According to them, one in three adults was living with anxiety disorder during the worldwide COVID-19 pandemic [45].



According to Ochnik et al. who conducted a study on depression and anxiety among university students in nine countries, the highest depression and anxiety risk occurred in Turkey, the lowest depression rates were in Czech Republic and the lowest anxiety was marked in Germany [46].



Strengths and Limitations


In accordance with these findings, it should also be mentioned that the strengths of this study are certainly a good sample, then the diversity of the faculties and reliable instruments, while the limitations would refer to having only one university in which students were investigated and the self-assessment as an approach itself.





5. Conclusions


During the COVID-19 pandemic, symptoms of depression, anxiety and stress were significantly increased among university students. More frequent consumption of alcoholic beverages and psychoactive substances proved to be a significant predictor of these increased symptoms, which indicates that this is how those students coped with the problems they were going through during this period. The results of our research lead us to the conclusion that in emergency situations, no matter how drastic they may be, we should turn to healthy lifestyles and social support from the immediate environment as the most important health determinants and protective factors that we can influence. The combined forces of health professionals and different medical sectors are necessary to develop strategies and tools that will respond to the health needs of students and other young people in order to protect their mental health and overall well-being.







Author Contributions


Conceptualization, T.J. and A.V.; methodology, A.V.; software, A.V.; validation, T.J. and A.V.; formal analysis, A.V.; investigation, T.J. and A.V.; resources, T.J. and A.V.; data curation, T.J. and A.V.; writing—original draft preparation, T.J. and A.V.; writing—review and editing, T.J. and A.V.; visualization, T.J.; supervision, A.V.; project administration, A.V.; funding acquisition, T.J. and A.V. All authors have read and agreed to the published version of the manuscript.




Funding


This work was supported by the Ministry of Education, Science and Technological Development of the Republic of Serbia (Grant No: 451-03-68/2022-14/200113).




Institutional Review Board Statement


The study was conducted in accordance with the Declaration of Helsinki, and approved by the Ethics Committee of the Faculty of Medicine of the University of Niš (protocol code: No. 12-6647-2/6; date of approval: 21 June 2021).




Informed Consent Statement


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




Data Availability Statement


Data is unavailable due to privacy or ethical restrictions.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



World Health Organization. Mental Health and Psychosocial Considerations During the COVID-19 Outbreak; World Health Organization: Geneva, Switzerland, 2020. [Google Scholar]

	



Bareeqa, S.B.; Ahmed, S.I.; Samar, S.S.; Yasin, W.; Zehra, S.; Monese, G.M.; Gouthro, R.V. Prevalence of depression, anxiety and stress in china during COVID-19 pandemic: A systematic review with meta-analysis. Int. J. Psychiatry Med. 2021, 56, 210–227. [Google Scholar] [CrossRef] [Scilit]

	



Deng, S.-Q.; Peng, H.-J. Characteristics of and Public Health Responses to the Coronavirus Disease 2019 Outbreak in China. J. Clin. Med. 2020, 9, 575. [Google Scholar] [CrossRef] [Scilit]

	



Lakhan, R.; Agrawal, A.; Sharma, M. Prevalence of Depression, Anxiety, and Stress during COVID-19 Pandemic. J. Neurosci. Rural Pract. 2020, 11, 519–525. [Google Scholar] [CrossRef] [Scilit]

	



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

	



Manuell, M.-E.; Cukor, J. Mother Nature versus human nature: Public compliance with evacuation and quarantine. Disasters 2011, 35, 417–442. [Google Scholar] [CrossRef] [Scilit]

	



Economou, M.; Madianos, M.; Peppou, L.E.; Patelakis, A.; Stefanis, C.N. Major depression in the Era of economic crisis: A replication of a cross-sectional study across Greece. J. Affect. Disord. 2013, 145, 308–314. [Google Scholar] [CrossRef] [Scilit]

	



Lee, S.; Guo, W.-J.; Tsang, A.; Mak, A.D.P.; Wu, J.; Ng, K.L.; Kwok, K. Evidence for the 2008 economic crisis exacerbating depression in Hong Kong. J. Affect. Disord. 2010, 126, 125–133. [Google Scholar] [CrossRef] [Scilit]

	



Charlson, F.; van Ommeren, M.; Flaxman, A.; Cornett, J.; Whiteford, H.; Saxena, S. New WHO prevalence estimates of mental disorders in conflict settings: A systematic review and meta-analysis. Lancet 2019, 394, 240–248. [Google Scholar] [CrossRef] [Scilit]

	



Stanton, R.; To, Q.G.; Khalesi, S.; Williams, S.L.; Alley, S.J.; Thwaite, T.L.; Fenning, A.S.; Vandelanotte, C. Depression, Anxiety and stress during COVID-19: Associations with changes in physical activity, sleep, tobacco and alcohol use in australian adults. Int. J. Environ. Res. Public Health 2020, 17, 4065. [Google Scholar] [CrossRef] [Scilit]

	



Cheval, B.; Sivaramakrishnan, H.; Maltagliati, S.; Fessler, L.; Forestier, C.; Sarrazin, P.; Orsholits, D.; Chalabaev, A.; Sander, D.; Ntoumanis, N.; et al. Relationships between changes in self-reported physical activity, sedentary behaviour and health during the coronavirus (COVID-19) pandemic in France and Switzerland. J. Sports Sci. 2021, 39, 699–704. [Google Scholar] [CrossRef] [Scilit]

	



Clay, J.M.; Parker, M.O. Alcohol use and misuse during the COVID-19 pandemic: A potential public health crisis? Lancet Public Health 2020, 5, e259. [Google Scholar] [CrossRef] [Scilit]

	



Jovanović, T.; Višnjić, A.; Gmijović, M. The Association Between Depression and Anxiety Symptoms with Six Core Components of Social Networking Sites Addiction: A Cross-Sectional Study in Serbia. Acta Medica Median. 2021, 60, 28–37. [Google Scholar] [CrossRef] [Scilit]

	



Wang, C.; Pan, R.; Wan, X.; Tan, Y.; Xu, L.; Ho, C.S.; Ho, R.C. Immediate Psychological Responses and Associated Factors during the Initial Stage of the 2019 Coronavirus Disease (COVID-19) Epidemic among the General Population in China. Int. J. Environ. Res. Public Health 2020, 17, 1729. [Google Scholar] [CrossRef] [Scilit]

	



Cao, W.; Fang, Z.; Hou, G.; Han, M.; Xu, X.; Dong, J.; Zheng, J. The psychological impact of the COVID-19 epidemic on college students in China. Psychiatry Res. 2020, 287, 112934. [Google Scholar] [CrossRef] [Scilit]

	



Peng, P.; Hao, Y.; Liu, Y.; Chen, S.; Wang, Y.; Yang, Q.; Wang, X.; Li, M.; Wang, Y.; He, L.; et al. The prevalence and risk factors of mental problems in medical students during COVID-19 pandemic: A systematic review and meta-analysis. J. Affect. Disord. 2022, 321, 167–181. [Google Scholar] [CrossRef] [Scilit]

	



Debowska, A.; Horeczy, B.; Boduszek, D.; Dolinski, D. A repeated cross-sectional survey assessing university students’ stress, depression, anxiety, and suicidality in the early stages of the COVID-19 pandemic in Poland. Psychol. Med. 2022, 52, 3744–3747. [Google Scholar] [CrossRef] [Scilit]

	



Milošević, Z.; Premović, N.; Stojanović, M.; Višnjić, A.; Ignjatović, A.; Apostolović-Andjelković, M.; Milošević, S. The using of social networks as a health risk. Acta Med. Median. 2020, 59, 82–87. [Google Scholar]

	



Ravens-Sieberer, U.; Kaman, A.; Erhart, M.; Devine, J.; Schlack, R.; Otto, C. Impact of the COVID-19 pandemic on quality of life and mental health in children and adolescents in Germany. Eur. Child Adolesc. Psychiatry 2022, 31, 879–889. [Google Scholar] [CrossRef] [Scilit]

	



Racine, N.; McArthur, B.A.; Cooke, J.E.; Eirich, R.; Zhu, J.; Madigan, S. Global Prevalence of Depressive and Anxiety Symptoms in Children and Adolescents During COVID-19. JAMA Pediatr. 2021, 175, 1142. [Google Scholar] [CrossRef] [Scilit]

	



Werling, A.M.; Walitza, S.; Eliez, S.; Drechsler, R. The Impact of the COVID-19 Pandemic on Mental Health Care of Children and Adolescents in Switzerland: Results of a Survey among Mental Health Care Professionals after One Year of COVID-19. Int. J. Environ. Res. Public Health 2022, 19, 3252. [Google Scholar] [CrossRef] [Scilit]

	



Crawford, J.R.; Henry, J.D. The Depression Anxiety Stress Scales (DASS): Normative data and latent structure in a large non-clinical sample. Br. J. Clin. Psychol. 2003, 42, 111–131. [Google Scholar] [CrossRef] [Scilit]

	



Lovibond, S.H. Manual for the Depression Anxiety Stress Scales, 2nd ed.; Psychology Foundation: Sydney, NSW, Australia, 1995. [Google Scholar]

	



AlHadi, A.N.; Alarabi, M.A.; AlMansoor, K.M. Mental health and its association with coping strategies and intolerance of uncertainty during the COVID-19 pandemic among the general population in Saudi Arabia: Cross-sectional study. BMC Psychiatry 2021, 21, 382. [Google Scholar] [CrossRef] [Scilit] [PubMed]

	



Park, J.; Choi, J.; Kim, B. COVID-19 pandemic and mental health problems of adults in United States: Mediating roles of cognitive concerns and behavioral changes. Soc. Psychiatry Psychiatr. Epidemiol. 2022, 57, 1557–1570. [Google Scholar] [CrossRef] [Scilit] [PubMed]

	



Copeland, W.E.; McGinnis, E.; Bai, Y.; Adams, Z.; Nardone, H.; Devadanam, V.; Rettew, J.; Hudziak, J.J. Impact of COVID-19 Pandemic on College Student Mental Health and Wellness. J. Am. Acad. Child Adolesc. Psychiatry 2021, 60, 134–141.e2. [Google Scholar] [CrossRef] [Scilit]

	



Varma, P.; Junge, M.; Meaklim, H.; Jackson, M.L. Younger people are more vulnerable to stress, anxiety and depression during COVID-19 pandemic: A global cross-sectional survey. Prog. Neuro-Psychopharmacol. Biol. Psychiatry 2021, 109, 110236. [Google Scholar] [CrossRef] [Scilit]

	



Pacheco, J.P.; Giacomin, H.T.; Tam, W.W.; Ribeiro, T.B.; Arab, C.; Bezerra, I.M.; Pinasco, G.C. Mental health problems among medical students in Brazil: A systematic review and meta-analysis. Rev. Bras. De Psiquiatr. 2017, 39, 369–378. [Google Scholar] [CrossRef] [Scilit]

	



Mohammed, Z.; Arafa, A.; Atlam, E.; El-Qerafi, N.; El-Shazly, M.; Al-Hazazi, O.; Ewis, A. Psychological problems among the university students in Saudi Arabia during the COVID-19 pandemic. Int. J. Clin. Pract. 2021, 75, e14853. [Google Scholar] [CrossRef] [Scilit]

	



Ma, Z.; Zhao, J.; Li, Y.; Chen, D.; Wang, T.; Zhang, Z.; Chen, Z.; Yu, Q.; Jiang, J.; Fan, F.; et al. Mental health problems and correlates among 746 217 college students during the coronavirus disease 2019 outbreak in China. Epidemiol. Psychiatr. Sci. 2020, 29, e181. [Google Scholar] [CrossRef] [Scilit]

	



Salari, N.; Hosseinian-Far, A.; Jalali, R.; Vaisi-Raygani, A.; Rasoulpoor, S.; Mohammadi, M.; Rasoulpoor, S.; Khaledi-Paveh, B. Prevalence of stress, anxiety, depression among the general population during the COVID-19 pandemic: A systematic review and meta-analysis. Glob. Health 2020, 16, 57. [Google Scholar] [CrossRef] [Scilit]

	



Wang, C.; Tripp, C.; Sears, S.F.; Xu, L.; Tan, Y.; Zhou, D.; Ma, W.; Xu, Z.; Chan, N.A.; Ho, C.; et al. The impact of the COVID-19 pandemic on physical and mental health in the two largest economies in the world: A comparison between the United States and China. J. Behav. Med. 2021, 44, 741–759. [Google Scholar] [CrossRef] [Scilit]

	



Shi, L.; Lu, Z.-A.; Que, J.-Y.; Huang, X.-L.; Liu, L.; Ran, M.-S.; Gong, Y.-M.; Yuan, K.; Yan, W.; Sun, Y.-K.; et al. Prevalence of and Risk Factors Associated with Mental Health Symptoms Among the General Population in China During the Coronavirus Disease 2019 Pandemic. JAMA Netw. Open 2020, 3, e2014053. [Google Scholar] [CrossRef] [Scilit] [PubMed]

	



Shah, S.M.A.; Mohammad, D.; Qureshi, M.F.H.; Abbas, M.Z.; Aleem, S. Prevalence, Psychological Responses and Associated Correlates of Depression, Anxiety and Stress in a Global Population, During the Coronavirus Disease (COVID-19) Pandemic. Community Ment. Health J. 2021, 57, 101–110. [Google Scholar] [CrossRef] [Scilit] [PubMed]

	



Abir, T.; Kalimullah, N.A.; Osuagwu, U.L.; Yazdani, D.M.N.-A.; Husain, T.; Goson, P.C.; Basak, P.; Rahman, A.; Al Mamun, A.; Permarupan, P.Y.; et al. Prevalence and Factors Associated with Mental Health Impact of COVID-19 Pandemic in Bangladesh: A Survey-Based Cross- Sectional Study. Ann. Glob. Health 2021, 87, 43. [Google Scholar] [CrossRef] [Scilit] [PubMed]

	



Alyoubi, A.; Halstead, E.J.; Zambelli, Z.; Dimitriou, D. The Impact of the COVID-19 Pandemic on Students’ Mental Health and Sleep in Saudi Arabia. Int. J. Environ. Res. Public Health 2021, 18, 9344. [Google Scholar] [CrossRef] [Scilit]

	



Shanbehzadeh, S.; Tavahomi, M.; Zanjari, N.; Ebrahimi-Takamjani, I.; Amiri-Arimi, S. Physical and mental health complications post-COVID-19: Scoping review. J. Psychosom. Res. 2021, 147, 110525. [Google Scholar] [CrossRef] [Scilit]

	



Hosen, I.; Al-Mamun, F.; Mamun, M.A. Prevalence and risk factors of the symptoms of depression, anxiety, and stress during the COVID-19 pandemic in Bangladesh: A systematic review and meta-analysis. Glob. Ment. Health 2021, 8, e47. [Google Scholar] [CrossRef] [Scilit]

	



Alzahrani, F.; Alshahrani, N.Z.; Abu Sabah, A.; Zarbah, A.; Abu Sabah, S.; Mamun, M.A. Prevalence and factors associated with mental health problems in S audi general population during the coronavirus disease 2019 pandemic: A systematic review and meta-analysis. PsyCh J. 2022, 11, 18–29. [Google Scholar] [CrossRef] [Scilit]

	



Wu, T.; Jia, X.; Shi, H.; Niu, J.; Yin, X.; Xie, J.; Wang, X. Prevalence of mental health problems during the COVID-19 pandemic: A systematic review and meta-analysis. J. Affect. Disord. 2021, 281, 91–98. [Google Scholar] [CrossRef] [Scilit]

	



Marić, N.P.; Lazarević, L.J.B.; Priebe, S.; Mihić, L.J.; Pejović-Milovančević, M.; Terzić-Šupić, Z.; Tošković, O.; Vuković, O.; Todorović, J.; Knežević, G. COVID-19-related stressors, mental disorders, depressive and anxiety symptoms: A cross-sectional, nationally-representative, face-to-face survey in Serbia. Epidemiol. Psychiatr. Sci. 2022, 31, e36. [Google Scholar] [CrossRef] [Scilit]

	



Knudsen, A.K.S.; Stene-Larsen, K.; Gustavson, K.; Hotopf, M.; Kessler, R.C.; Krokstad, S.; Skogen, J.C.; Øverland, S.; Reneflot, A. Prevalence of mental disorders, suicidal ideation and suicides in the general population before and during the COVID-19 pandemic in Norway: A population-based repeated cross-sectional analysis. Lancet Reg. Health Eur. 2021, 4, 100071. [Google Scholar] [CrossRef] [Scilit]

	



Talapko, J.; Perić, I.; Vulić, P.; Pustijanac, E.; Jukić, M.; Bekić, S.; Meštrović, T.; Škrlec, I. Mental Health and Physical Activity in Health-Related University Students during the COVID-19 Pandemic. Healthcare 2021, 9, 801. [Google Scholar] [CrossRef] [Scilit] [PubMed]

	



Winkler, P.; Mohrova, Z.; Mlada, K.; Kuklova, M.; Kagstrom, A.; Mohr, P.; Formanek, T. Prevalence of current mental disorders before and during the second wave of COVID-19 pandemic: An analysis of repeated nationwide cross-sectional surveys. J. Psychiatr. Res. 2021, 139, 167–171. [Google Scholar] [CrossRef] [Scilit]

	



Delpino, F.M.; da Silva, C.N.; Jerônimo, J.S.; Mulling, E.S.; da Cunha, L.L.; Weymar, M.K.; Alt, R.; Caputo, E.L.; Feter, N. Prevalence of anxiety during the COVID-19 pandemic: A systematic review and meta-analysis of over 2 million people. J. Affect. Disord. 2022, 318, 272–282. [Google Scholar] [CrossRef] [Scilit]

	



Ochnik, D.; Rogowska, A.; Kuśnierz, C.; Jakubiak, M.; Schütz, A.; Held, M.; Arzenšek, A.; Benatov, J.; Berger, R.; Korchagina, E.; et al. A Comparison of Depression and Anxiety among University Students in Nine Countries during the COVID-19 Pandemic. J. Clin. Med. 2021, 10, 2882. [Google Scholar] [CrossRef] [Scilit] [PubMed]








 





Table 1. Lifestyle habits of the surveyed students corresponding to COVID-19 pandemic.
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Total

	
Female

	
Male




	
Mean

	
SD

	
Mean

	
SD

	
Mean

	
SD






	
How many hours by day you spend on social networks?

	
3.23

	
1.97

	
3.44

	
2.30

	
3.02

	
1.56




	
How much do you sleep at night?

	
7.76

	
3.38

	
7.95

	
4.66

	
7.57

	
1.19




	
How often do you consume alcohol beverages?

	
2.56

	
1.04

	
2.37

	
1.03

	
2.73

	
1.01




	
Compared to the period before the COVID-19 pandemic is it:

	
1.87

	
0.54

	
1.89

	
0.53

	
1.86

	
0.54




	
Less (n, %)

	
301

	
21.5%

	
139

	
20.1%

	
162

	
22.9%




	
Same (n, %)

	
975

	
69.6%

	
491

	
71.0%

	
484

	
68.4%




	
More (n, %)

	
124

	
8.9%

	
62

	
9.0%

	
62

	
8.8%




	
How often do you consume psychoactive substances?

	
1.21

	
0.71

	
1.09

	
0.47

	
1.33

	
0.86




	
Compared to the period before the COVID-19 pandemic is it:

	
1.95

	
0.27

	
1.98

	
0.26

	
1.92

	
0.27




	
Less (n, %)

	
89

	
6.4%

	
32

	
4.6%

	
57

	
8.1%




	
Same (n, %)

	
1295

	
92.5%

	
644

	
93.1%

	
651

	
91.9%




	
More (n, %)

	
16

	
1.1%

	
16

	
2.3%

	
0

	
0.0%




	
How many close friends would you say that you have in real life?

	
4.72

	
3.77

	
3.99

	
2.38

	
5.43

	
4.64




	
Are you in a relationship? (n, %)

	
888 NO

	
63.4%

	
384 NO

	
55.5%

	
504 NO

	
71.2%




	
512 YES

	
36.6%

	
308 YES

	
44.5%

	
204 YES

	
28.8%




	
How long have you been in a relationship, or single?

	
1.30

	
2.16

	
1.61

	
2.23

	
1.00

	
2.04




	
Were you under home isolation during the COVID-19 pandemic due to infection or contact with an infected person? (n, %)

	
756 NO

	
54.0%

	
408 NO

	
59.0%

	
348 NO

	
49.2%




	
644 YES

	
46.0%

	
284 YES

	
41.0%

	
360 YES

	
50.8%




	
To what extent have social networks provided you with an adequate replacement for content that was denied during the pandemic?

	
5.00

	
2.84

	
5.17

	
2.76

	
4.84

	
2.91











 





Table 2. The scores of Depression, Anxiety, and Stress (DASS 42).
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Symptom Levels

	
Depression

	
Anxiety

	
Stress




	

	
Total

	
Female

	
Male

	
Total

	
Female

	
Male

	
Total

	
Female

	
Male






	
Normal (n, %)

	
608

	
352

	
256

	
584

	
344

	
240

	
684

	
364

	
320




	
43.4%

	
25.1%

	
18.3%

	
41.7%

	
24.6%

	
17.1%

	
48.9%

	
26.0%

	
22.9%




	
Mild (n, %)

	
228

	
84

	
144

	
108

	
60

	
48

	
184

	
72

	
112




	
16.3%

	
6.0%

	
10.3%

	
7.7%

	
4.3%

	
3.4%

	
13.1%

	
5.1%

	
8.0%




	
Moderate (n, %)

	
260

	
116

	
144

	
228

	
68

	
160

	
272

	
144

	
128




	
18.6%

	
8.3%

	
10.3%

	
16.3%

	
4.9%

	
11.4%

	
19.4%

	
10.3%

	
9.1%




	
Severe (n, %)

	
72

	
40

	
32

	
236

	
92

	
144

	
144

	
48

	
96




	
5.1%

	
2.9%

	
2.3%

	
16.9%

	
6.6%

	
10.3%

	
10.3%

	
3.4%

	
6.9%




	
Extremely severe (n, %)

	
232

	
100

	
132

	
244

	
128

	
116

	
116

	
64

	
52




	
16.6%

	
7.1%

	
9.4%

	
17.4%

	
9.1%

	
8.3%

	
8.3%

	
4.6%

	
3.7%











 





Table 3. Correlations between examined lifestyle habits of students with the symptoms of depression, anxiety, and stress.
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	Depression
	Anxiety
	Stress





	Gender
	0.10 **
	0.12 **
	0.04



	p
	0.00
	0.00
	0.09



	Age
	0.04
	0.04
	0.02



	p
	0.10
	0.13
	0.34



	How many hours by day do you spend on social networks?
	−0.01
	0.04
	0.01



	p
	0.74
	0.12
	0.80



	How much do you sleep at night?
	−0.01 *
	0.10 **
	0.03



	p
	0.04
	0.00
	0.29



	How often do you consume alcohol beverages?
	−0.01
	0.14 **
	0.06 *



	p
	0.96
	0.00
	0.04



	Compared to the period before the COVID-19 pandemic
	0.16 **
	0.13 **
	0.16 **



	p
	0.00
	0.00
	0.00



	How often do you consume psychoactive substances?
	0.16 **
	0.09 **
	0.19 **



	p
	0.00
	0.01
	0.00



	Compared to the period before the COVID-19 pandemic
	0.01
	0.04
	−0.01 *



	p
	0.66
	0.10
	0.01



	How many close friends would you say that you have in real life?
	−0.06 *
	−0.06 *
	−0.10 **



	p
	0.02
	0.01
	0.00



	Are you in a relationship?
	−0.03
	0.02
	−0.04



	p
	0.23
	0.53
	0.12



	How long have you been in a relationship?
	−0.09 **
	−0.02
	−0.08 **



	p
	0.01
	0.56
	0.01



	How long have you been single?
	0.02
	0.05 *
	0.09 **



	p
	0.58
	0.04
	0.00



	Were you under home isolation during the COVID-19 pandemic due to infection or contact with an infected person?
	0.04
	0.03
	0.056 *



	p
	0.13
	0.25
	0.03



	To what extent have social networks provided you with an adequate replacement for content that was denied during the pandemic?
	−0.03
	0.15 **
	0.04



	p
	0.23
	0.00
	0.19







Notes: ** Correlation is significant at the 0.01 level, and * at the 0.05 level.













 





Table 4. Multiple linear regression analysis of depression, anxiety, and stress scores as continuous dependent variables with observed parameters.
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Examined Parameters

in Each of Three Models Observed

	
Unstandardized Coefficients

	
Standardized Coefficients

	
T

	
p

	
95% CI




	
B

	
Std. Error

	
β

	
Lower

	
Upper






	
DEPRESSION

	
R2 = 0.072; F = 19.093, df = 6, p < 0.001




	
Constant

	
1.359

	
0.182

	

	
7.476

	
0.000

	
1.003

	
1.716




	
Gender

	
0.221

	
0.080

	
0.075

	
2.766

	
0.006

	
0.064

	
0.378




	
LF2

	
−0.031

	
0.011

	
−0.071

	
−2.722

	
0.007

	
−0.054

	
−0.009




	
LF3.1

	
0.525

	
0.072

	
0.190

	
7.255

	
0.000

	
0.383

	
0.667




	
LF4

	
0.295

	
0.055

	
0.141

	
5.341

	
0.000

	
0.187

	
0.403




	
LF5

	
−0.029

	
0.010

	
−0.074

	
−2.799

	
0.005

	
−0.049

	
−0.009




	
LF6.1

	
−0.063

	
0.018

	
−0.092

	
−3.511

	
0.000

	
−0.098

	
−0.028




	
ANXIETY

	
R2 = 0.076; F = 15.433, df = 8, p < 0.001




	
Constant

	
0.764

	
0.213

	

	
3.588

	
0.000

	
0.346

	
1.181




	
Gender

	
0.350

	
0.087

	
0.112

	
4.012

	
0.000

	
0.179

	
0.521




	
LF2

	
0.037

	
0.012

	
0.079

	
3.037

	
0.002

	
0.013

	
0.061




	
LF3

	
0.144

	
0.041

	
0.095

	
3.541

	
0.000

	
0.064

	
0.224




	
LF3.1

	
0.322

	
0.077

	
0.110

	
4.207

	
0.000

	
0.172

	
0.473




	
LF4

	
0.139

	
0.059

	
0.063

	
2.359

	
0.018

	
0.023

	
0.255




	
LF6

	
−0.035

	
0.011

	
−0.083

	
−3.152

	
0.002

	
−0.056

	
−0.013




	
LF6.2

	
0.011

	
0.007

	
0.044

	
1.642

	
0.101

	
−0.002

	
0.025




	
LF8

	
0.073

	
0.014

	
0.133

	
5.093

	
0.000

	
0.045

	
0.101




	
STRESS

	
R2 = 0.083; F = 26.229, df = 5, p < 0.001




	
Constant

	
1.949

	
0.287

	

	
6.782

	
0.000

	
1.385

	
2.512




	
LF3

	
0.016

	
0.034

	
0.012

	
0.468

	
0.640

	
−0.051

	
0.083




	
LF3.1

	
0.473

	
0.065

	
0.188

	
7.250

	
0.000

	
0.345

	
0.601




	
LF4

	
0.399

	
0.050

	
0.209

	
7.945

	
0.000

	
0.300

	
0.497




	
LF4.1

	
−0.547

	
0.133

	
−0.109

	
−4.108

	
0.000

	
−0.808

	
−0.286




	
LF5

	
−0.028

	
0.009

	
−0.079

	
−3.051

	
0.002

	
−0.047

	
−0.010








Notes: β—Beta coefficient in regression; CI—confidence interval; R2—coefficient of determination. LF1—How many hours by day do you spend on social networks? LF2—How much do you sleep at night? LF3—How often do you consume alcohol beverages? LF3.1—How often compared to the period before the COVID-19 pandemic? LF4—How often do you consume psychoactive substances? LF4.1—How often compared to the period before the COVID-19 pandemic? LF5—How many close friends would you say that you have in real life? LF6—Are you in a relationship? LF6.1—How long have you been in a relationship? LF6.2—How long have you been single? LF7—Were you under home isolation during the COVID-19 pandemic due to infection or contact with an infected person? LF8—To what extent have social networks provided you with an adequate replacement for content that was denied during the pandemic? 
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