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Abstract

:

The main objective of the research was to examine the associations between problematic alcohol use, tobacco use and cannabis use among Czech and Slovak university students during the early COVID-19 pandemic. The research sample consisted of 1422 participants from the Czech Republic (CZ) and 1677 from the Slovak Republic (SK). The analyses included university students who drank alcohol in the past year (CZ: 1323 (93%); SK: 1526 (91%)). Regarding the analysed measures, the Alcohol Use Disorders Identification Test (AUDIT) and its subscales, the Glover-Nilsson Smoking Behavioral Questionnaire (GN-SBQ) and the Cannabis Abuse Screening Test (CAST) were selected to identify substance-related behaviour. Age, gender and residence were included in the analyses as socio-demographic variables. Correlation and regression analyses were used to achieve the main objective of the research. The main results revealed that the use of tobacco and cannabis were positively associated with alcohol use disorders among Czech and Slovak university students. Additionally, males were more likely to report alcohol use disorders. In the Czech Republic, it was found that students living in dormitories were characterized by a lower AUDIT score. The opposite situation was found in the Slovak Republic. Czech and Slovak policy-makers are encouraged to develop alcohol use prevention programs for university students in line with these findings.
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1. Introduction


Young people, especially university students, are a population group at risk of unhealthy and harmful behaviours in terms of the use of addictive substances such as alcohol, tobacco or cannabis [1,2,3]. The vulnerability of this population group is evidenced by a considerable prevalence of dependence to alcohol, tobacco and illicit drugs [4]. All these facts are the result of a new stage of life focused more on their personality, as they are curious and want to fit into the team, experience sensation and build their own social identity [5,6].



The combined use of addictive substances in the university environment is not an exceptional phenomenon either [7]. According to Nasui et al. [8], both male and female university drinkers engaged in other risky behaviours correlated with drinking. These patterns of behaviour have many consequences, whether it is a threat to health and life [9], reduced academic performance, missed classes and lower grades, memory blackouts, changes in brain function, lingering cognitive deficits, sexual assaults [10], but also poor mental health [11] or social problems [12]. Regarding determinants, it is well known that the male gender characteristic is a significant factor associated with increased alcohol use [13,14] and is therefore considered a predictor of alcohol use disorders [15,16]. This justifies respecting gender differences in research. In addition to gender characteristics, there are many other possible determinants of problematic alcohol use such as living away from parents’ home during semesters [1,17], parent attachment [18], smoking [15], mental health problems and satisfaction with life [19,20], or age of alcohol consumption onset [21]. The need to constantly monitor this problem is underlined by the fact that university students who suffer from problematic alcohol use with the risk of dependence are also characterized by the use of other addictive substances, such as tobacco, cannabis or cocaine [22]. All these factors can contribute to higher levels of alcohol use, which is an undesirable phenomenon in society. Thus, factors such as residence, age, gender, living conditions, smoking, or illicit substance use should be included in research into alcohol use disorders among university students.



It is true that the COVID-19 pandemic is an unknown situation, and more pressure can be expected in students’ lives. Young adults face various impulses of risky behaviour during the pandemic [23,24,25]. Thus, in the context of the pandemic, increased attention should be paid to the psychological distress that is associated with heavy drinking and a high-risk level of drug use among university students [26]. Jackson et al. [27] examined COVID-19-related changes in drinking among university student drinkers that were attributable to changes in context, particularly a shift away from heavy drinking with peers to lighter drinking with family. Their results revealed that reduced social opportunities and/or settings, limited access to alcohol, and reasons related to health and self-discipline were reflected in decreased alcohol use. On the other hand, increased alcohol use was attributed to greater opportunity (more time) and boredom and, to a lesser extent, to a lower perceived risk of harm and to cope with distress. As a result, poor mental health, as well as alcohol abuse, can be observed among university students [28]. All these facts indicate that substance use behaviour should be monitored, especially in a critical situation such as the COVID-19 pandemic.



All the above-mentioned findings indicate that alcohol use affects many dimensions in university students’ lives and is therefore a serious burden. In this regard, increased research attention should be paid to each region. Jia et al. [29] emphasized the need to investigate drug use among students also in terms of geographical differences, which may have strong links to socio-economic and demographic characteristics of the regions. This allows the design of successful interventions tailored to a geographical region with unique characteristics. As for the Czech Republic and the Slovak Republic, these countries share not only a common Central European space, but also a common history, culture, priorities, values and interests to strengthen the stability of society. This fact can also be applied in the field of addictology [30]. The Czech Republic and the Slovak Republic formed one unit, but were divided. On the other hand, each country behaves as an individual living organism, the core of which is a reflection of their own social needs and principles. For these reasons, their examination is warranted [31]. A previous study suggested potential differences in alcohol-related problems between individual regions of the countries of the former Czechoslovakia [32]. However, it was Nuevo et al. [33] who emphasized considerable differences in alcohol use between these two countries, which were politically gathered in the recent past. The Slovak Republic dominated in heavy drinkers. In this context, the abuse of addictive substances, including alcohol, was also considered a more relevant problem in the Slovak Republic compared to the Czech Republic in a sample of the general population [34]. In the pre-pandemic period, significant differences were also confirmed among university students from four countries, including the Czech Republic and the Slovak Republic [35].



Despite the fact that problematic alcohol use among students and its determinants is a well-researched issue in the world, the Czech Republic and the Slovak Republic are countries that have long overlooked and neglected this problem. Insufficiency can be seen not only in the research area, but also at the level of management of health policies targeted at a specific group of the population such as students, resulting in insufficient evidence-based interventions in the university environment. In other words, the application of research findings in practice is minimal in this region. Understanding the situation is particularly important in the current pandemic period for the development of successful strategies and programs aimed at reducing alcohol use among students, who are seen as the driving force of the economy in the future, but also as potential consumers of social support and health care. These facts reinforce the importance of the findings offered by the presented study, especially in the geographical region of the Czech Republic and the Slovak Republic. Without substantiated evidence, it is not possible to design and implement student-targeted programs that are lacking in the countries.



On this basis, the objective of the presented research was to examine the associations between problematic alcohol use, tobacco use and cannabis use among Czech and Slovak university students during the early COVID-19 pandemic. The study provides a valuable platform for information on problematic alcohol use accompanied by tobacco use, cannabis use and other characteristics of individuals, facilitating public health leaders’ decision-making.




2. Materials and Methods


2.1. Research Questions


This study provides a deeper insight into the issue of alcohol use disorders among university students and brings evidence from the Czech Republic and the Slovak Republic during the early COVID-19 pandemic. In the research, emphasis was placed on tobacco use, cannabis use and several socio-demographic characteristics. Based on the main aim, three research questions were formulated:



RQ 1: What are the differences in alcohol use disorders between Slovak and Czech university students?



RQ 2: What is the comorbidity between tobacco use, cannabis use, and alcohol use disorders among Czech and Slovak university students?



RQ 3: What are the associations of alcohol use disorders with tobacco use, cannabis use, age, male gender, and residency?




2.2. Research Sample and Data Collection Process


The participants involved in the presented research were Czech and Slovak university students. The research sample was formed on the basis of quota sampling with a focus on all Czech and Slovak universities. The purpose was to cover all universities, as well as all fields of study, with at least 30 observations. Prior to data collection, universities in both countries were mapped, including their number and their approximate size according to the number of students and fields of study. The ambition was to include every field of study, which succeeded. In this way, data was collected from 80% of universities. This fact makes the presented research unique, as such a large sample has not yet been studied in the examined region.



The data collection was performed using an online questionnaire distributed during the first wave of COVID-19 in 2020. The questionnaire was distributed through university representatives (rectors, vice-rectors, deans, vice-deans, university teachers and lecturers) and administrative staff who were asked to share it with students. At the same time, delegates of the student council for higher education were contacted with a request to distribute the questionnaire among students. Finally, students were addressed directly on social networks in student groups. The whole survey was conducted in both languages; thus, the participants were provided with the questionnaire in Czech and Slovak.



After removing irrelevant responses, the sample consisted of 1422 participants from the Czech Republic and 1677 from the Slovak Republic, with the data collection taking place during the first wave of the COVID-19 pandemic in 2020. When excluding responses, the criteria included disagreement with participation in the research, incorrect answer in the control item (one million has six zeros, while a numerical expression was also given), other than Slovak or Czech nationality, or study in another country. Table 1 shows the frequency of selected identifiers in the research sample.



As can be seen from Table 1, the research sample from the Slovak Republic was slightly more balanced than the research sample from the Czech Republic. Despite this fact, the total research sample could be considered sufficiently reliable for analytical processes. The identifiers included in the regression analysis were converted to the dichotomous scale described in the given part of the analytical process. Table 1 indicates that the most frequent form of study was the full-time form of study, which is a common form in the university environment in the examined region. Additionally, the research sample consisted mainly of participants studying a bachelor’s degree, which could be due to the fact that not every field of study continues with a master’s/engineering degree. Female students dominated over male students, and the most common residence type was living at home. Dormitory living was more frequent in the Slovak sample than in the Czech one. A considerable proportion of the participants lived in the countryside and in cities with 10,001 to 100,000 inhabitants.




2.3. Governance and Ethics


The research was approved by the ethics committee of the General University Hospital in Prague as individual research (Ref. 915/20 S–IV). At the beginning of the questionnaire, all important information on research and processing of personal data was provided. The survey was completely anonymous and personal data was protected. All participants involved in this research confirmed informed consent in the questionnaire. All aspects in this research were conducted with respect to the seventh revision of the World Medical Association Declaration of Helsinki [36] and the second revision of the Farmington Consensus [37].




2.4. Research Instruments and Variables


The analyses used in this research included variables identifying a participant’s attitude to substance use at a particular time. In this way, the analyses included a variable determining whether participants drank alcohol in the past year (CZ: No = 84 (5.9%), Yes = 1323 (93%), blank = 15 (1.1%); SK: No = 151 (9%), Yes = 1526 (91%)). Accordingly, the research sample consisted of 1323 Czech participants and 1526 Slovak participants. Subsequently, this research sample was the basis for a variable determining whether participants smoked tobacco in the last three months (CZ: No = 873 (66%), Yes = 450 (34%); SK: No = 1102 (72.2%), Yes = 424 (27.8%)) and for a variable determining whether they smoked cannabis in the past year (CZ: No = 1047 (79.1%), Yes = 276 (20.9%); SK: No = 1226 (80.3%), Yes = 300 (19.7%)).



The analyses included three indicators of substance use, namely alcohol, tobacco and cannabis. The Alcohol Use Disorders Identification Test (AUDIT) [38] was used to identify alcohol use. The AUDIT measure was developed to detect problematic alcohol use and its intensity. This brief tool consists of 3 domains (hazardous alcohol use, alcohol use with dependence symptoms, harmful alcohol use) and of 10 items. The AUDIT items are scored from 0 to 4, and the total score is the sum of the individual items. The higher the total score, the higher the level of risk of alcohol use disorder. The risk levels are identified as follows (Zone—recommended intervention): (i) low risk without potential alcohol use disorder (Zone I—alcohol education), (ii) mild risk (Zone II—simple advice), (iii) moderate risk (Zone III—simple advice plus brief counselling and continued monitoring), and (iv) moderate/severe risk (zone IV—referral to specialist for diagnostic evaluation and treatment). The AUDIT measure is commonly used in the professional and scientific community. This is evidenced by several studies, in which this tool was used also in a sample of university students [39,40]. In the Slovak Republic, its reliability was verified by Janovská et al. [41].



The Glover-Nilsson Smoking Behavioral Questionnaire (GN-SBQ) [42] was used to identify tobacco use. This simple 11-item questionnaire was able to assess behavioural dependence; in other words, to identify aspects of smoking dependence that are behavioural in nature. The GN-SBQ measure is commonly used by physicians, health care providers, and tobacco interventionists. The following answers were provided to GN-SBQ items: (0) not at all, (1) somewhat, (2) moderately so, (3) very much so, and (4) extremely so. This measure provides a total score, and the higher the total score, the higher the dependence. Based on the total score, dependence is identified at the following levels: mild (<12), moderate (12–22), strong (23–33), and very strong (>33). Thus, high scores in the GN-SBQ measure indicate the need for greater emphasis by physicians on behavioural management.



The Cannabis Abuse Screening Test (CAST) [43,44] was used to identify cannabis use. The CAST measure provides psychometric properties for assessing problematic forms of cannabis use among young people and for identifying patterns of cannabis use leading to negative social or health consequences for individuals. This short measure consists of six items. The CAST items offered the following answers: (0) never, (1) rarely, (2) from time to time, (3) fairly often, (4) very often.




2.5. Statistical Analysis


The following statistical methods were used to achieve the main objective of this research. Descriptive analysis was used to present the basic statistical characteristics of alcohol-related variables (mean, median, variance (Var), standard deviation (St. Dev.), interquartile range (IQR), minimum (Min), maximum (Max)). The significance of differences between countries with respect to data characteristics was investigated using the nonparametric Mann–Whitney U test. Due to the nature of the data, Spearman’s correlation coefficient (ρ) was used to assess the relationships. Two regression models were used to evaluate the effects, namely the ordinary least squares (OLS) model and the negative binomial generalized linear model (NB) model [45]. Significant heteroscedasticity occurred in the OLS models; therefore, a robust estimation based on the HC3 estimator was preferred.



Analytical calculations were performed using the programming language R version 4.0.2 (RStudio, Inc., Boston, MA, USA), nickname: Taking off Again [46].





3. Results


This section presents the results of a descriptive analysis in order to offer a closer look at selected variables and point out a current situation in the examined issue. This section is also devoted to the examination of the relationships between alcohol use disorders and tobacco use, cannabis use and selected socio-demographic characteristics of the participants. This made it possible to map the situation in the region, where this problem has been overlooked for a long time and a deeper insight into the issue was lacking. In addition, the results help to point out the comorbidity and the association between substance use among Czech and Slovak university students during the early COVID-19 pandemic.



Table 2 shows the results of the descriptive analysis of the total AUDIT score and its individual subscales. With a focus on the statistical measures of the central tendency for AUDIT Total, AUDIT Hazardous Alcohol Use and AUDIT Dependence Symptoms, it was possible to observe the fact that Czech participants dominated over Slovak participants. Hazardous alcohol use and dependent alcohol use indicate a risk of mild and moderate/severe alcohol-related disorders. In terms of AUDIT Harmful Alcohol Use, the opposite situation was found, i.e., a higher mean score was identified for Slovak participants. Regarding the mean values of the total AUDIT score, it could be stated that Czech and Slovak students reported a low risk of alcohol use disorder during the early COVID-19 pandemic. However, it should be noted that the scores were almost on the threshold between low and mild risk.



The nonparametric Mann–Whitney test of differences was applied to these data, while significant differences were revealed only in AUDIT Hazardous Alcohol Use (statistic: 951,900, p-value: 0.008) and in AUDIT Dependence Symptoms (statistic: 944,764, p-value: <0.001).



Table 3 shows the descriptive analysis results of GN-SBQ and CAST measures, in general as well as for individual countries. The values of the central tendency measures were higher in the Slovak Republic, especially in the case of GN-SBQ. Based on the mean values of the total GN-SBQ score, a moderate smoking dependence in behavioural nature was found in both countries during the first wave of the COVID-19 pandemic. However, the moderate level of dependence ranged from 12 to 22, and therefore it could be stated that the Czech participants reported an almost threshold value between mild and moderate dependence. By focusing on the median of the total CAST scores, the measured values did not indicate a high risk of cannabis abuse among university students in both countries during the early COVID-19 pandemic.



Regarding the data on tobacco and cannabis use, the nonparametric Mann–Whitney test of differences did not show any significant differences between countries.



The following analytical procedures are devoted to the relationships between problematic alcohol use and tobacco and cannabis use. Thus, the analyses included the AUDIT measure and its subscales, but also the GN-SBQ measure and the CAST measure.



Table 4 shows the results of the correlation analysis between the investigated variables related to addictive substances. The first column (ρ) provides the rate of correlation, the second column (Sig.) shows a p-value and the third column (N) offers information on the number of observations. At this point, it should be noted that the analysis included data on participants who smoked tobacco in the last three months (GN-SBQ) and also drank alcohol in the past year, as well as data on participants who smoked cannabis (CAST) and also drank alcohol in the past year. In general, there were more significant correlations in the Slovak Republic than in the Czech Republic. The rate of correlations could be considered as low to medium.



The alcohol-related variables presented above were dependent variables in the regression analysis. Independent variables were represented by variables such as Smoking (tobacco smokers in the last three months = 1, tobacco non-smokers = 0), Cannabis (cannabis smokers in the past year = 1, cannabis non-smokers = 0), Age (CZ: mean = 24.7, median = 23, standard deviation = 6.08; SK: mean = 23.36, median = 22, standard deviation = 4.24), Male (males = 1, females = 0), Countryside (countryside = 1, city = 0), Dormitory (dormitory = 1, other than dormitory = 0).



In the following part of the analytical procedure, the results of regression models (the OLS model and the NB model) were presented for individual countries. Before using the regression models, the assumptions of the application of the models were first evaluated, predominantly for the OLS model. A multicollinearity was tested by the variance inflation factor (VIF) method, while the highest value was measured for Cannabis (VIF: CZ = 1.09; SK = 1.11). The constancy of variability of the residues was tested using the Breusch–Pagan test, and significant heteroscedasticity was found in all analysed cases. On this basis, the HC3 estimator was used to estimate the coefficients of the OLS model.



Table 5 presents the results of the OLS and NB regression models, confirming the significant associations of the AUDIT indicators with selected variables (Smoking, Cannabis, Age, Male, Countryside, Dormitory). In the analysed cases of Smoking and Cannabis, a significant positive association was found in all AUDIT indicators in the Czech Republic, as well as in the Slovak Republic. This finding points to the fact that the use of tobacco and cannabis was positively associated with problematic alcohol use among Czech and Slovak university students during the early COVID-19 pandemic. In terms of Age, significant negative associations could be observed. For Czech university students, Age was significantly and negatively associated with AUDIT Total, AUDIT Hazardous Alcohol Use and AUDIT Harmful Alcohol Use. In contrast, only one significant negative association was found in Slovak university students, namely between Age and AUDIT Hazardous Alcohol Use. Male showed a positive and significant coefficient in all of the analysed cases. Thus, a male gender was positively associated with problematic alcohol use in the Czech Republic, as well as in the Slovak Republic, during the first wave of the COVID-19 pandemic. In contrast, no effect at the significance level of α < 0.05 was found for Countryside. The only discrepancy between the examined countries in terms of direction of associations was observed in Dormitory. This variable showed a negative association with AUDIT Total and AUDIT Harmful Alcohol Use in the Czech Republic. On the other hand, a significant positive association with all AUDIT indicators was identified in the Slovak Republic.




4. Discussion


4.1. Problematic Alcohol Use in the Czech Republic and the Slovak Republic


Based on the main results of the difference analysis, significant differences in problematic alcohol use were found between the examined countries in domains such as AUDIT Hazardous Alcohol Use and AUDIT Dependence Symptoms. This finding clarifies the answer to the research question 1 (RQ1) and encourages further investigation after the pandemic. A higher value was measured in the Czech Republic. Regarding the pre-pandemic period, very similar results were identified by Kalina et al. [35], who examined data from 2016 and found that Czech university students reported the highest mean AUDIT scores in terms of hazardous alcohol use and alcohol use with dependence symptoms compared to university students from the Slovak Republic, Hungary and Lithuania. On the other hand, this finding contradicts the evidence revealed by Nuevo et al. [33] and Slachtová et al. [34], who considered the Slovak Republic to be a country with greater alcohol-related problems. The discrepancy may have been due to the fact that the presented research was aimed only at university students. In explaining the results of this study, it can be assumed that Czech and Slovak students may have had different restrictions and educational conditions during the first wave of the COVID-19 pandemic. This could lead to different drinking opportunities and behaviours among students in these two countries.



In general, the mean value of the total AUDIT score was 6.12 in the Czech Republic and 6.05 in the Slovak Republic, indicating a low level of risk (Zone I—alcohol education). Although this value does not represent a potential alcohol use disorder, it should be emphasized that the limit value between Zone I and Zone II with a mild risk of alcohol use disorder is 7. Thus, this unhealthy pattern should be monitored among Czech and Slovak university students. Tóthová [47] found similar results among Slovak university students in the pre-pandemic period, while most students were included in Zone I. The results of this study are consistent with the results of Kalina et al. [35], who measured very similar values in all individual AUDIT domains based on pre-pandemic data. This indicates that Czech and Slovak university students did not change their drinking during the pandemic. The explanation can be found in the fact that, despite bars, pubs, cafes, clubs and restaurants were closed, individuals could still drink alcohol from the store [48,49]. At the same time, off-premises alcohol use may not be apparent in the short time since the onset of the pandemic [49].




4.2. Tobacco and Cannabis Use in the Czech Republic and the Slovak Republic


When assessing tobacco use measured by the GN-SBQ score, the participants from both countries reported higher values (CZ: 12.21, SK: 14.17), which could be included in the second level of behavioural dependence, reflecting the prevalence of smoking in Central and Eastern Europe from the pre-pandemic period [50,51]. As this was a mean value, attention should be paid to this smoking-related indicator. Regardless of the pandemic period, a moderate smoking dependence found in both countries indicates the need for greater emphasis by physicians on behavioural management in the university environment. The CAST score did not indicate a high risk of cannabis abuse among university students; however, the importance of monitoring should also be emphasized for this pattern of unhealthy behaviour [52,53].




4.3. Associations of Alcohol Use Disorders with Tobacco Use, Cannabis Use and Selected Socio-Demographic Characteristics


The correlation analysis of the links between the total AUDIT score, including its subscales, and the tobacco (GN-SBQ) and cannabis (CAST) indicators revealed a significant positive correlation with a low to medium rate in most of the analysed cases. This finding can be interpreted as meaning that higher scores in tobacco and cannabis use may be associated with higher scores in problematic alcohol use. In the Slovak Republic, a significant correlation was more common than in the Czech Republic. This is in line with the finding of Lotrean et al. [54], who used the linear regression analyses and confirmed a positive correlation between e-cigarette use, smoking, experimentation with alcohol intoxication, and the use of illicit drugs among Romanian university students. Thus, it is possible to speak of a comorbidity of other adverse health behaviours, such as smoking and alcohol abuse in university students, as confirmed by Zadarko-Domaradzka et al. [55] in the Carpathian Euroregion. This finding clarifies the answer to the research question 2 (RQ2), and an explanation can be found in the well-known fact that one type of unhealthy behaviour encourages young people to engage in further unhealthy behaviour.



Based on the regression analysis examining the associations of selected indicators related to addictive substances and socio-demographic characteristics, it can be stated that tobacco use, cannabis use and male gender were positively associated with problematic alcohol use in Czech university students. An interesting finding in the Czech Republic was the fact that dormitory living was negatively associated with problematic alcohol use in terms of domains such as AUDIT Total and AUDIT Harmful Alcohol Use. Almost all results in the Slovak Republic can be interpreted in a similar way with one difference in dormitory living. Thus, Slovak university students living in dormitories showed more frequent alcohol use disorders, which is not in accordance with the results of Tóthová [47]. Many factors may have contributed to this discrepancy, and further research is needed to better understand the results. The fact is that living in dormitories offers more opportunities for risky behaviours, including drinking alcohol and using other addictive substances, than living at home with parents [1,17]. Nevertheless, the COVID-19 pandemic was an unknown situation and various measures were taken across the countries, which also affected the process of education at universities. One of the factors contributing to the discrepancy may have been different anti-coronavirus interventions in the university environment in the Czech Republic and the Slovak Republic.



In general, Dos Reis and de Oliveira [22] found similar results to those in this study and emphasized that Brazilian university students suffering from problematic alcohol use at risk of dependence also tended to use other addictive substances, such as tobacco, cannabis or cocaine. De Oliveira et al. [56] and El Ansari et al. [57] also revealed a significant association between illicit drug use and tobacco use, as well as episodes of binge drinking. An explanation can be found in the well-known fact that the use of one addictive substance can in itself be a risk factor for the use of other addictive substances, especially in young people. The reason for this situation in university students may be lower levels of self-regulation and higher levels of normative beliefs [35].



Based on the results in this study, it can be concluded that protective behavioural strategies and programs that are effective against alcohol-related harms should be improved by adopting gender differences and establishing gender-specific standards [58]. In this study, males were more likely to report alcohol use disorder than females. These findings may be the result of the lifestyle of male students and having less barriers than female students. A possible explanation may also be that males perceive alcohol-related problems less negatively than females [59]. In this regard, female students may be less exposed to problematic alcohol use. There is also evidence that alcohol-related protective factors predominate in females. They perceive greater social sanctions and are less characterized by factors of excessive drinking, such as aggressiveness, uncontrollable behaviour, sensation-seeking, and others [60]. Therefore, Czech and Slovak prevention programs should take this finding into account and place more emphasis on male students. By comparing the results with the results of studies from other countries, it is possible to observe consistency with the Polish study, in which smoking and male gender characteristics proved to be the main determinants of harmful and hazardous drinking [15]. At this point, it is possible to emphasize the similarity of the countries belonging to the Visegrad Group. Similar findings were also identified in studies conducted by Lemma et al. [13], Năsui et al. [14], or Benjet et al. [16].



It is also necessary to take into account the environment and related social contexts for drinking in which university students live. It is possible to agree with Mereu et al. [17], who confirmed that living away from parents’ home is associated with problematic alcohol use. However, this study showed a discrepancy between the examined countries in terms of the trajectory of the association between living in dormitories and problematic alcohol use. Especially for Slovak students living in dormitories, contextual factors may shape their expectations about the effects of alcohol at the daily level, which may be important to address in event-level interventions to reduce hazardous drinking in young adults [61]. During the COVID-19 pandemic, the perception of peers’ changes in alcohol-related behaviour is strongly linked to changes in students’ own alcohol use, and this fact needs to be taken into account when developing effective strategies and prevention programs [62]. This agrees with the results of Alves et al. [63], who found that current residence, drinking peers, alcohol-related knowledge and attitudes about alcohol have a statistically significant effect on the probability of developing a risky pattern of alcohol use among university students. This can also explain the discrepancy between results in the Czech Republic and the Slovak Republic. All these aspects form the university environment in which students find themselves. Living situation seems to play an important role in the problem [1,64], and the dormitories offer many elements that can affect drinking patterns among students, regardless of direction. All these findings provide an answer to the research question 3.




4.4. Implications for Areas of Public Health and Substance Use Disorders among Young Adults


The study contributes important findings on the shape of the associations between alcohol use disorders, tobacco use, cannabis use and selected socio-demographic characteristics in the student population to the knowledge of the current situation in the Czech Republic and the Slovak Republic. In both countries, this problem is largely overlooked and insufficiently addressed among young people. The authors therefore appeal to alcohol prevention among university students, with a closer focus on current users of tobacco and cannabis, as they appear to be most at risk of alcohol use disorders. It is also recommended that decision-makers and policy-makers develop alcohol use prevention programs that take into account male gender and residence.



Strategies aimed at young adults and the university environment should be an essential part of national substance use control policies. In this sense, it is possible to talk about education, the promotion of a healthy lifestyle, but also the provision of appropriate assistance in the form of counselling. The public measures and interventions to stop drinking without being exposed to stigma appears to be an effective step [65,66]. These interventions can also lead to an increase in the level of health literacy among students, which is an essential element of public health [67]. For instance, in terms of higher levels of health literacy, responsible alcohol consumption, awareness of alcohol-related risks and understanding health information are essential for improving health. Factors of living conditions, self-perceived health, and the frequency of alcohol use play an important role in the context of health literacy [68,69]. Universities and other educational institutions can be the perfect environment for raising students’ awareness of the problems of using not only alcohol, but also other addictive substances that are associated with alcohol use disorders (tobacco and cannabis). In respect to the continuing threat of the COVID-19 pandemic, it is essential that public health leaders, researchers, health professionals and parents understand the importance of improving health literacy with an emphasis on substance use, as they can have lasting effects on the health and social position of university students [9,10,11,12]. In addition to providing information on current research, risks, guidance on early identification and other interventions for alcohol consumers, university education should not be left without motivating students to lead a healthy lifestyle without drinking alcohol, but also without smoking tobacco and cannabis. Promoting sports activities and a healthy lifestyle as competitive activities compared to alcohol use seems to be the most appropriate strategy in this challenging period of student life.



The main challenges for Czech and Slovak leaders in the field of public health are the removal of barriers and the development of effective intervention strategies. Alcohol use disorder is a serious mental problem with consequences in the future, and public health leaders should seek to integrate young people’s mental health into all dimensions of social and health policies, strategies and interventions. With regard to mental health, efforts should therefore focus on implementing students’ alcohol-related problems into general health policy, improving public awareness of alcohol-related risks, and redistributing resources to high-priority needs and vulnerable groups in the university environment [70].



All of these recommendations can help prevent more serious problems such as the incidence of alcohol dependence across the population, but also support future economic drivers and reduce the potential health costs of alcohol.





5. Conclusions


The main objective of the presented research was to examine the associations between problematic alcohol use, tobacco use and cannabis use among Czech and Slovak university students during the early COVID-19 pandemic. This study answered three research questions. Following them, it was possible to confirm the differences in alcohol use disorders between Slovak and Czech university students, the comorbidity between tobacco use, cannabis use, and alcohol use disorders among Czech and Slovak university students, as well as the associations of alcohol use disorders with tobacco use, cannabis use, age, male gender, and residency. This study filled a research gap in the Czech Republic and the Slovak Republic, where increased attention is needed towards vulnerable young adults and their unhealthy patterns of behaviour. Efforts to solve this problem may translate into benefits in the future, otherwise a greater burden on society can be expected, as problematic alcohol use may result in alcohol dependence, which is a serious social problem. This study highlights the importance of alcohol prevention, the availability of information on the risks and consequences associated with alcohol use, and information on appropriate counselling centres for university students in the Czech Republic as well as in the Slovak Republic. The findings of this study encourage the implementation of effective and evidence-based strategies, which are more than necessary in these countries. A valuable platform of results revealed by the presented research can help this effort.



Future Directions and Limitations


Mapping substance abuse among university students is important, but it is also very important to implement effective measures in practice and compare results. For this reason, future efforts should focus on examining the problem following the end of the COVID-19 pandemic, with an emphasis on established measures at universities. Additionally, more similar countries should be included in the research. For instance, the countries of the Visegrad Group offer opportunities to understand their culture, politics and other specifics.



The limitations of the research include the fact that data collection was performed during a distanced form of education, which could be different and with different demands on students across fields of study in the Czech Republic as well as the Slovak Republic. The difficulty could affect their unhealthy patterns. A possible limitation is also the disproportionate nature of the research sample. Thus, there was a higher proportion of females. However, this limitation need not be considered disruptive to the results and value of knowledge.








Author Contributions


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




Funding


This research was supported by the Internal Grant Agency of FaME Tomas Bata University in Zlin: RO/2020/05: “Economic quantification of marketing processes that focus on value increase for a patient in a process of system creation to measure and control efficiency in health facilities in the Czech Republic”. This research was supported by the Scientific Grant Agency of the Ministry of Education, Science, Research, and Sport of the Slovak Republic and the Slovak Academy Sciences as part of the research project VEGA 1/0797/20.




Institutional Review Board Statement


The study was conducted according to the guidelines of the Declaration of Helsinki, and approved by the ethics committee of the General University Hospital in Prague (Ref. 915/20 S–IV).




Informed Consent Statement


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




Data Availability Statement


Not applicable.




Acknowledgments


The authors also thank the journal editors and anonymous reviewers for their guidance and constructive suggestions.




Conflicts of Interest


The authors declare no conflict of interest. The funders had no role in the design of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, or in the decision to publish the results.




References


	



El Ansari, W.; Salam, A. Multi-substance use behaviors: Prevalence and correlates of alcohol, tobacco and other drug (ATOD) use among university students in Finland. Int. J. Environ. Res. Public Health 2021, 18, 6426. [Google Scholar] [CrossRef] [PubMed]

	



Peretti-Watel, P.; Martha, C.; Lorente, F.; Doucende, G.; Seror, V.; Grelot, L. Alcohol use and intoxication in French sport university students, from 2002 to 2013–16. Sci. Sports 2021, 36, 280–285. [Google Scholar] [CrossRef]

	



Gashkarimov, V.; Uritsky, B.; Tukhvatullina, D.; Efremov, I.; Asadullin, A. Relationship between frequency of energy drink consumption and insomnia, depression, alcohol abuse, socioeconomic status, and religion among students in the Republic of Bashkortostan. Adiktologie 2021, 21, 7–15. [Google Scholar]

	



Chalhoub, C.; Obeid, S.; Hallit, R.; Salameh, P.; Hallit, S. Addictive profiles of Lebanese university students in terms of smoking, alcohol, and illegal drug use. Environ. Sci. Pollut. Res. 2021, 28, 57657–57666. [Google Scholar] [CrossRef]

	



Cirakoglu, O.C.; Isin, G. Perception of drug addiction among Turkish university students: Causes, cures, and attitudes. Addict. Behav. 2005, 30, 1–8. [Google Scholar] [CrossRef] [PubMed]

	



Osman, T.; Victor, C.; Abdulmoneim, A.; Mohammed, H.; Abdalla, F.; Ahmed, A.; Ali, E.; Mohammed, W. Epidemiology of substance use among university students in Sudan. J. Addict. 2016, 2016, 2476164. [Google Scholar] [CrossRef] [PubMed]

	



Naudé, G.P.; Reed, D.D.; Thornton, T.J.; Amlung, M. Dual use of alcohol and cannabis among college students: A reinforcer pathologies approach. Exp. Clin. Psychopharmacol. 2021, 29, 407–417. [Google Scholar] [CrossRef] [PubMed]

	



Nasui, B.A.; Popa, M.; Buzoianu, A.D.; Pop, A.L.; Varlas, V.N.; Armean, S.M.; Popescu, C.A. Alcohol consumption and behavioral consequences in Romanian medical university students. Int. J. Environ. Res. Public Health 2021, 18, 7531. [Google Scholar] [CrossRef]

	



Hultgren, B.A.; Waldron, K.A.; Mallett, K.A.; Turrisi, R. Alcohol, marijuana, and nicotine use as predictors of impaired driving and riding with an impaired driver among college students who engage in polysubstance use. Accid. Anal. Prev. 2021, 160, 106341. [Google Scholar] [CrossRef] [PubMed]

	



White, A.; Hingson, R. The burden of alcohol use: Excessive alcohol consumption and related consequences among college students. Alcohol Res. 2013, 35, 201–218. [Google Scholar]

	



Schepis, T.S.; De Nadai, A.S.; Bravo, A.J.; Looby, A.; Villarosa-Hurlocker, M.C.; Earleywine, M.; Stimulant Norms and Prevalence (SNAP) Study Team. Alcohol use, cannabis use, and psychopathology symptoms among college students before and after COVID-19. J. Psychiatr. Res. Curr. Rev. 2021, 142, 73–79. [Google Scholar] [CrossRef]

	



Kawaida, K.; Yoshimoto, H.; Morita, N.; Ogai, Y.; Saito, T. The prevalence of binge drinking and alcohol-related consequences and their relationship among Japanese college students. Tohoku J. Exp. Med. 2021, 254, 41–47. [Google Scholar] [CrossRef]

	



Lemma, A.; Salelew, E.; Demilew, D.; Tesfaye, W.; Shumet, S.; Kerebih, H. Alcohol use disorder and associated factors among University of Gondar undergraduate students: A cross-sectional study. J. Subst. Abuse Treat. 2021, 129, 108373. [Google Scholar] [CrossRef]

	



Năsui, B.A.; Ungur, R.A.; Talaba, P.; Varlas, V.N.; Ciuciuc, N.; Silaghi, C.A.; Silaghi, H.; Opre, D.; Pop, A.L. Is alcohol consumption related to lifestyle factors in Romanian university students? Int. J. Environ. Res. Public Health 2021, 18, 1835. [Google Scholar] [CrossRef] [PubMed]

	



Gajda, M.; Sedlaczek, K.; Szemik, S.; Kowalska, M. Determinants of alcohol consumption among medical students: Results from POLLEK cohort study. Int. J. Environ. Res. Public Health 2021, 18, 5872. [Google Scholar] [CrossRef] [PubMed]

	



Benjet, C.; Mortier, P.; Kiekens, G.; Ebert, D.D.; Auerbach, R.P.; Kessler, R.C.; Cuijpers, P.; Green, J.G.; Nock, M.K.; Demyttenaere, K.; et al. A Risk Algorithm that Predicts Alcohol Use Disorders among College Students. Available online: https://link.springer.com/article/10.1007%2Fs00787-020-01712-3 (accessed on 1 October 2021).

	



Mereu, A.; Liori, A.; Dessì, C.; Girau, M.; Mc Gilliard, D.C.; Sotgiu, A.; Agabio, R.; Contu, P.; Sardu, C. Alcohol-Related Behaviour in Freshmen University Students in Sardinia, Italy. Int. J. Environ. Res. Public Health 2021, 18, 7203. [Google Scholar] [CrossRef] [PubMed]

	



Smith, M.; D’Aniello, C. The effect of parental attachment on risky alcohol use and disordered eating behaviors in college students. Contemp. Fam. Ther. 2021, 43, 290–297. [Google Scholar] [CrossRef]

	



Coakley, K.E.; Lardier, D.T.; Holladay, K.R.; Amorim, F.T.; Mechler, H.; Zuhl, M.N. Mental health severity is associated with increases in alcohol consumption in young adult students during the COVID-19 pandemic. Alcohol. Treat. Q. 2021, 39, 328–341. [Google Scholar] [CrossRef]

	



Jensen, P.; Haug, E.; Sivertsen, B.; Skogen, J.C. Satisfaction with life, mental health problems and potential alcohol-related problems among Norwegian university students. Front. Psychiatry 2021, 12, 578180. [Google Scholar] [CrossRef]

	



Busto Miramontes, A.; Moure-Rodríguez, L.; Mallah, N.; Díaz-Geada, A.; Corral, M.; Cadaveira, F.; Caamaño-Isorna, F. Alcohol consumption among freshman college students in Spain: Individual and pooled analyses of three cross-sectional surveys (2005, 2012 and 2016). Int. J. Environ. Res. Public Health 2021, 18, 2548. [Google Scholar] [CrossRef]

	



dos Reis, T.G.; de Oliveira, L.C.M. Alcohol consumption among students of a Brazilian public university and consequences associated with this consumption. Biosci. J. 2017, 33, 1371–1380. [Google Scholar] [CrossRef]

	



Cohen, A.K.; Hoyt, L.T.; Nichols, C.R.; Yazdani, N.; Dotson, M.P. Opportunities to reduce young adult college students’ COVID-19-related risk behaviors: Insights from a national, longitudinal cohort. J. Adolesc. Health 2021, 69, 383–389. [Google Scholar] [CrossRef] [PubMed]

	



Fruehwirth, J.C.; Gorman, B.L.; Perreira, K.M. The effect of social and stress-related factors on alcohol use among college students during the Covid-19 pandemic. J. Adolesc. Health 2021, 69, 557–565. [Google Scholar] [CrossRef] [PubMed]

	



Flaudias, V.; Zerhouni, O.; Pereira, B.; Cherpitel, C.J.; Boudesseul, J.; de Chazeron, I.; Romo, L.; Guillaume, S.; Samalin, L.; Cabe, J.; et al. The early impact of the COVID-19 lockdown on stress and addictive behaviors in an alcohol-consuming student population in France. Front. Psychiatry 2021, 12, 628631. [Google Scholar] [CrossRef]

	



Chang, W.P.; Stuart, H.; Chen, S.P. Alcohol Use, Drug Use, and Psychological Distress in University Students: Findings from a Canadian Campus Survey. Available online: https://link.springer.com/article/10.1007%2Fs11469-021-00519-w (accessed on 1 October 2021).

	



Jackson, K.M.; Merrill, J.E.; Stevens, A.K.; Hayes, K.L.; White, H.R. Changes in alcohol use and drinking context due to the COVID-19 pandemic: A multimethod study of college student drinkers. Alcohol. Clin. Exp. Res. 2021, 45, 752–764. [Google Scholar] [CrossRef] [PubMed]

	



Fernandez, M.; Vieira, I.S.; Silva, N.; Cardoso, T.A.; Bielavski, C.H.; Rakovski, C.; Silva, A. Anxiety Symptoms and Alcohol Abuse during the COVID-19 Pandemic: A Cross-Sectional Study with Brazilian Dental Undergraduate Students. Available online: https://onlinelibrary.wiley.com/doi/10.1002/jdd.12742 (accessed on 1 October 2021).

	



Jia, Z.; Jin, Y.; Zhang, L.; Wang, Z.; Lu, Z. Prevalence of drug use among students in mainland China: A systematic review and meta-analysis for 2003–2013. Drug Alcohol Depend. 2018, 186, 201–206. [Google Scholar] [CrossRef] [PubMed]

	



Šejvl, J.; Gavurová, B.; Barták, M.; Mašlániová, M.; Miovský, M. First alcohol treatment institutions in today’s Czech Republic and Slovak Republic. Cent. Eur. J. Public Health 2019, 27, S55–S65. [Google Scholar] [CrossRef] [PubMed]

	



Petruželka, B.; Barták, M.; Rogalewicz, V.; Popov, P.; Gavurová, B.; Dlouhý, M.; Vaska, L.; Šavrnochová, M.; Čierna, M. Alcohol use and related problems among students of social work at selected universities in the Czech Republic and Slovakia—A pilot study of risky periods. Adiktologie 2017, 17, 108–117. [Google Scholar]

	



Gavurova, B.; Rigelsky, M.; Ivankova, V. Sex Differences between young adults in the Czech and Slovak Republics in the relationship between alcohol-related consequences and depression. In Addictions—Diagnosis and Treatment; Meil, W.M., Mills, J.A., Eds.; IntechOpen: London, UK, 2021. [Google Scholar] [CrossRef]

	



Nuevo, R.; Chatterji, S.; Verdes, E.; Naidoo, N.; Ayuso-Mateos, J.L.; Miret, M. Prevalence of alcohol consumption and pattern of use among the elderly in the WHO European Region. Eur. Addict. Res. 2015, 21, 88–96. [Google Scholar] [CrossRef] [PubMed]

	



Slachtová, H.; Avdicová, M.; Tvrdík, J.; Fletcher, T.; Dusseldorp, A.; Kolarova, D.; Farkas, I.; Zycinska, J.; Gurzau, E.; Minca, D.; et al. Perceptual differences regarding health and environmental problems and their remedies in two states of the former Czechoslovakia. Cent. Eur. J. Public Health 2003, 11, 44–49. [Google Scholar] [PubMed]

	



Kalina, O.; Orosova, O.; Kriaucioniene, V.; Lukács, A.; Miovsky, M. Self-regulation, normative beliefs, alcohol use and consequences among university students from Eastern Europe. Druš. Istraž. 2021, 30, 467–485. [Google Scholar] [CrossRef]

	



World Medical Association. Declaration of Helsinki—Ethical Principles for Medical Research Involving Human Subjects. 2013. Available online: https://www.wma.net/policies-post/wma-declaration-of-helsinki-informal-principles-for-medical-research-involving-human-subjects/ (accessed on 30 September 2021).

	



International Society of Addiction Journal Editors. The Farmington Consensus. 2017. Available online: http://www.isaje.net/farmington-consensus.html (accessed on 30 September 2021).

	



Babor, T.F.; Robaina, K. The Alcohol Use Disorders Identification Test (AUDIT): A review of graded severity algorithms and national adaptations. Int. J. Alcohol Drug Res. 2016, 5, 17–24. [Google Scholar] [CrossRef]

	



DeMartini, K.S.; Carey, K.B. Optimizing the use of the AUDIT for alcohol screening in college students. Psychol. Assess. 2012, 24, 954–963. [Google Scholar] [CrossRef]

	



Tomas, M.T.C.; Costa, J.A.G.; Motos-Selles, P.; Beitia, M.D.S.; Cadaveira, F. The utility of the Alcohol Use Disorders Identification Test (AUDIT) for the analysis of binge drinking in university students. Psicothema 2017, 29, 229–235. [Google Scholar] [CrossRef]

	



Janovská, A.; Orosová, O.; Jurystová, L. Risk behaviour of university students in the context selected socio-demographic characteristics—Comparison of four countries as part of the SliCE international study. Adiktologie 2014, 14, 134–144. [Google Scholar]

	



Glover, E.D.; Nilsson, F.; Westin, A.; Glover, P.N.; Laflin, M.T.; Persson, B. Developmental history of the Glover-Nilsson smoking behavioral questionnaire. Am. J. Health Behav. 2005, 29, 443–455. [Google Scholar] [CrossRef]

	



Legleye, S.; Karila, L.; Beck, F.; Reynaud, M. Validation of the CAST, a general population Cannabis Abuse Screening Test. J. Subst. Use 2007, 12, 233–242. [Google Scholar] [CrossRef]

	



Piontek, D.; Kraus, L.; Klempova, D. Short scales to assess cannabis-related problems: A review of psychometric properties. Subst. Abuse Treat. Prev. Policy 2008, 3, 25. [Google Scholar] [CrossRef]

	



Venables, W.N.; Ripley, B.D. Modern Applied Statistics with S, 4th ed.; Springer: New York, NY, USA, 2002; p. 498. [Google Scholar]

	



R Core Team. R: A Language and Environment for Statistical Computing; R Foundation for Statistical Computing: Vienna, Austria, 2020. [Google Scholar]

	



Tóthová, L. Užívanie alkoholu ako rizikové správanie vysokoškolských študentov/Alcohol use as a risky behaviour of college students. In Proceedings of the QUAERE 2019, Interdisciplinary Scientific International Conference for PhD Students and Assistants, Hradec Králové, Czech Republic, 24–28 June 2019; Magnanimitas: Hradec Králové, Czech Republic, 2019; pp. 448–457. [Google Scholar]

	



Reynolds, J.; Wilkinson, C. Accessibility of ‘essential’ alcohol in the time of COVID-19: Casting light on the blind spots of licensing? Drug Alcohol Rev. 2020, 39, 305–308. [Google Scholar] [CrossRef] [PubMed]

	



Vandenberg, B.; Livingston, M.; O’Brien, K. When the pubs closed: Beer consumption before and after the first and second waves of COVID-19 in Australia. Addiction 2021, 116, 1709–1715. [Google Scholar] [CrossRef] [PubMed]

	



Brożek, G.M.; Jankowski, M.; Lawson, J.A.; Shpakou, A.; Poznański, M.; Zielonka, T.M.; Klimatckaia, L.; Loginovich, Y.; Rachel, M.; Gereová, J.; et al. The prevalence of cigarette and e-cigarette smoking among students in Central and Eastern Europe—Results of the YUPESS study. Int. J. Environ. Res. Public Health 2019, 16, 2297. [Google Scholar] [CrossRef] [PubMed]

	



Schneidrová, D.; Herotová, T.K.; Šustková, M.; Hynčica, V. Smoking habits and attitudes in students of the third faculty of medicine of Charles University in Prague. Cent. Eur. J. Public Health 2016, 24, 144–151. [Google Scholar] [CrossRef] [PubMed]

	



Petruzelka, B.; Vacek, J.; Gavurova, B.; Kubak, M.; Gabrhelik, R.; Rogalewicz, V.; Bartak, M. Interaction of socioeconomic status with risky internet use, gambling and substance use in adolescents from a structurally disadvantaged region in Central Europe. Int. J. Environ. Res. Public Health 2020, 17, 4803. [Google Scholar] [CrossRef]

	



Gignon, M.; Havet, E.; Ammirati, C.; Traullé, S.; Manaouil, C.; Balcaen, T.; Loas, G.; Dubois, G.; Ganry, O. Alcohol, cigarette, and illegal substance consumption among medical students: A cross-sectional survey. Workplace Health Saf. 2015, 63, 54–63. [Google Scholar] [CrossRef] [PubMed]

	



Lotrean, L.M.; Man, M.; Gavrilescu, C.; Florea, M. Electronic cigarette use and its relationship with smoking and alcohol and illicit drug consumption among Romanian university students. Medicina 2021, 57, 137. [Google Scholar] [CrossRef] [PubMed]

	



Zadarko-Domaradzka, M.; Barabasz, Z.; Sobolewski, M.; Nizioł-Babiarz, E.; Penar-Zadarko, B.; Szybisty, A.; Zadarko, E. Alcohol consumption and risky drinking patterns among college students from selected countries of the Carpathian Euroregion. BioMed Res. Int. 2018, 2018, 6084541. [Google Scholar] [CrossRef]

	



de Oliveira, J.V.B.; de Araujo, R.C.; Cunha, S.B.; Mola, R.; Pitangui, A.C.R. Illicit drugs and their association with tobacco and alcohol use in adolescents and young schoolchildren. Mundo Saude 2020, 44, 349–357. [Google Scholar] [CrossRef]

	



El Ansari, W.; Salam, A.; Suominen, S. Prevalence and socio-demographic, academic, health and lifestyle predictors of illicit drug/s use among university undergraduate students in Finland. Int. J. Environ. Res. Public Health 2020, 17, 5094. [Google Scholar] [CrossRef] [PubMed]

	



Blanchard, B.E.; Stevens, A.K.; Littlefield, A.K. Differences in alcohol-related protective behavioral strategies among female and male college students. Addict. Behav. 2021, 120, 106969. [Google Scholar] [CrossRef] [PubMed]

	



Gaher, R.M.; Simons, J.S. Evaluations and expectancies of alcohol and marijuana problems among college students. Psychol. Addict. Behav. 2007, 21, 545–554. [Google Scholar] [CrossRef] [PubMed]

	



Nolen-Hoeksema, S. Gender differences in risk factors and consequences for alcohol use and problems. Clin. Psychol. Rev. 2004, 24, 981–1010. [Google Scholar] [CrossRef] [PubMed]

	



Rhew, I.C.; Duckworth, J.C.; Lee, C.M. The association between intended drinking contexts and alcohol expectancies in college students: A daily diary study. Addict. Behav. 2021, 120, 106967. [Google Scholar] [CrossRef] [PubMed]

	



Graupensperger, S.; Jaffe, A.E.; Fleming, C.N.B.; Kilmer, J.R.; Lee, C.M.; Larimer, M.E. Changes in College Student Alcohol Use during the COVID-19 Pandemic: Are Perceived Drinking Norms Still Relevant? Available online: https://journals.sagepub.com/doi/10.1177/2167696820986742 (accessed on 1 October 2021).

	



Alves, R.F.; Precioso, J.; Becona, E. Alcohol-related knowledge and attitudes as predictors of drinking behaviours among Portuguese university students. Alcohol. Drug Addict. 2021, 34, 33–49. [Google Scholar] [CrossRef]

	



Ryerson, N.C.; Wilson, O.; Pena, A.; Duffy, M.; Bopp, M. What happens when the party moves home? The effect of the COVID-19 pandemic on U.S. college student alcohol consumption as a function of legal drinking status using longitudinal data. Transl. Behav. Med. 2021, 11, 772–774. [Google Scholar] [CrossRef] [PubMed]

	



Shrivastava, S.R.; Shrivastava, P.S. Utilizing the opportunity of complete lockdown in COVID-19 pandemic for quitting alcohol. J. Ment. Health Hum. Behav. 2020, 25, 67–68. [Google Scholar] [CrossRef]

	



Orte, C.; Coone, A.; Amer, J.; Gomila, M.A.; Pascual, B. Evidence-based practice and training needs in drug prevention: The interest and viability of the European prevention curriculum in prevention training in Spain. Adiktologie 2020, 20, 37–46. [Google Scholar]

	



Aaby, A.; Friis, K.; Christensen, B.; Rowlands, G.; Maindal, H.T. Health literacy is associated with health behaviour and self-reported health: A large population-based study in individuals with cardiovascular disease. Eur. J. Prev. Cardiol. 2017, 24, 1880–1888. [Google Scholar] [CrossRef]

	



Rolova, G. Health literacy in residential addiction treatment programs: Study protocol of a cross-sectional study in people with substance use disorders. Adiktologie 2020, 20, 145–150. [Google Scholar]

	



Rolova, G.; Gavurova, B.; Petruzelka, B. Health literacy, self-perceived health, and substance use behavior among young people with alcohol and substance use disorders. Int. J. Environ. Res. Public Health 2021, 18, 4337. [Google Scholar] [CrossRef]

	



Sarikhani, Y.; Bastani, P.; Rafiee, M.; Kavosi, Z.; Ravangard, R. Key barriers to the provision and utilization of mental health services in low-and middle-income countries: A scope study. Community Ment. Health J. 2020, 57, 836–852. [Google Scholar] [CrossRef]








[image: Table] 





Table 1. Research sample identifiers.
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Frequency

	
CZ

	
SK




	
N

	
%

	
N

	
%






	
Field of study:

	

	

	

	




	
  Education

	
277

	
19.5

	
80

	
4.8




	
  Humanities and arts

	
101

	
7.1

	
78

	
4.7




	
  Social, economic and legal sciences

	
665

	
46.8

	
671

	
40.0




	
  Natural science

	
50

	
3.5

	
73

	
4.4




	
  Design, technology, production and communications

	
93

	
6.5

	
164

	
9.8




	
  Agricultural and veterinary sciences

	
67

	
4.7

	
53

	
3.2




	
  Health service

	
54

	
3.8

	
180

	
10.7




	
  Services (tourism, sports, security, transport, logistics, …)

	
69

	
4.9

	
240

	
14.3




	
  Informatics, mathematics, information and communication technologies

	
46

	
3.2

	
138

	
8.2




	
Form of study:

	

	

	

	




	
  Full-time

	
1041

	
73.2

	
1550

	
92.4




	
  Part-time

	
381

	
26.8

	
127

	
7.6




	
Degree of study:

	

	

	

	




	
  Bachelor’s

	
658

	
46.3

	
1140

	
68.0




	
  Master’s/Engineering

	
380

	
26.7

	
428

	
25.5




	
  Combined (Bachelor’s and Master’s/Engineering)

	
50

	
3.5

	
41

	
2.4




	
  Doctoral

	
334

	
23.5

	
68

	
4.1




	
Gender:

	

	

	

	




	
  Male

	
349

	
24.5

	
606

	
36.1




	
  Female

	
1073

	
75.5

	
1071

	
63.9




	
Residence—university:

	

	

	

	




	
  Dormitory

	
243

	
17.1

	
702

	
41.9




	
  Private accommodation

	
287

	
20.2

	
139

	
8.3




	
  With family

	
202

	
14.2

	
68

	
4.1




	
  With a friend

	
40

	
2.8

	
30

	
1.8




	
  At home

	
650

	
45.7

	
738

	
44.0




	
Residence—home:

	

	

	

	




	
  Countryside

	
457

	
32.1

	
823

	
49.1




	
  City with up to 10,000 inhabitants

	
254

	
17.9

	
198

	
11.8




	
  City of 10,001 to 100,000 inhabitants

	
459

	
32.3

	
525

	
31.3




	
  City of 100,001 to 1,000,000 inhabitants

	
169

	
11.9

	
119

	
7.1




	
  City with over 1,000,001 inhabitants

	
83

	
5.8

	
12

	
0.7








Note: N—number, CZ—Czech Republic, SK—Slovak Republic.
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Table 2. Descriptive statistics of selected alcohol-related variables.
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AUDIT Total

	
AUDIT Hazardous Alcohol Use

	
AUDIT Dependence Symptoms

	
AUDIT Harmful Alcohol Use




	
ALL

	
CZ

	
SK

	
ALL

	
CZ

	
SK

	
ALL

	
CZ

	
SK

	
ALL

	
CZ

	
SK






	
Mean

	
6.08

	
6.12

	
6.05

	
3.58

	
3.64

	
3.52

	
0.59

	
0.63

	
0.55

	
1.92

	
1.85

	
1.98




	
Median

	
5.00

	
5.00

	
5.00

	
3.00

	
4.00

	
3.00

	
0.00

	
0.00

	
0.00

	
1.00

	
1.00

	
1.00




	
Var

	
21.85

	
20.30

	
23.21

	
4.15

	
3.60

	
4.61

	
1.36

	
1.30

	
1.42

	
5.85

	
5.33

	
6.30




	
St. Dev.

	
4.67

	
4.51

	
4.82

	
2.04

	
1.90

	
2.15

	
1.17

	
1.14

	
1.19

	
2.42

	
2.31

	
2.51




	
IQR

	
5.00

	
5.00

	
5.00

	
3.00

	
3.00

	
3.00

	
1.00

	
1.00

	
1.00

	
3.00

	
3.00

	
3.00




	
Min

	
0.00

	
0.00

	
0.00

	
0.00

	
0.00

	
0.00

	
0.00

	
0.00

	
0.00

	
0.00

	
0.00

	
0.00




	
Max

	
30.00

	
28.00

	
30.00

	
12.00

	
11.00

	
12.00

	
10.00

	
8.00

	
10.00

	
16.00

	
13.00

	
16.00








Note: AUDIT—Alcohol Use Disorders Identification Test, CZ—Czech Republic, SK—Slovak Republic, Var—variance, St. Dev.—standard deviation, IQR—interquartile range, Min—minimum, Max—maximum.
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Table 3. Descriptive statistics of selected variables related to tobacco and cannabis.
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GN-SBQ

	
CAST




	
ALL

	
CZ

	
SK

	
ALL

	
CZ

	
SK






	
Mean

	
13.15

	
12.21

	
14.17

	
3.58

	
3.56

	
3.60




	
Median

	
13.00

	
12.00

	
14.50

	
2.00

	
2.00

	
2.00




	
Var

	
66.83

	
76.23

	
55.09

	
17.20

	
16.63

	
17.94




	
St. Dev.

	
8.17

	
8.7.

	
7.42

	
4.15

	
4.07

	
4.24




	
IQR

	
13.00

	
13.00

	
11.00

	
5.00

	
5.00

	
5.00




	
Min

	
0.00

	
0.00

	
0.00

	
0.00

	
0.00

	
0.00




	
Max

	
41.00

	
41.00

	
31.00

	
22.00

	
18.00

	
22.00








Note: GN-SBQ—Glover-Nilsson Smoking Behavioral Questionnaire, CAST—Cannabis Abuse Screening Test, CZ—Czech Republic, SK—Slovak Republic, Var—variance, St. Dev.—standard deviation, IQR—interquartile range, Min—minimum, Max—maximum.
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Table 4. Correlation analysis.
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Spearman ρ

	
CZ

	
SK




	
ρ

	
Sig.

	
N

	
ρ

	
Sig.

	
N






	
The Glover-Nilsson Smoking Behavioral Questionnaire (GN-SBQ)




	
AUDIT Total

	
0.098

	
0.038

	
450

	
0.242

	
<0.001

	
424




	
AUDIT Hazardous Alcohol Use

	
0.091

	
0.053

	
450

	
0.159

	
0.001

	
424




	
AUDIT Dependence Symptoms

	
0.070

	
0.137

	
450

	
0.179

	
<0.001

	
424




	
AUDIT Harmful Alcohol Use

	
0.100

	
0.035

	
450

	
0.229

	
<0.001

	
424




	
Cannabis Abuse Screening Test (CAST)




	
AUDIT Total

	
0.143

	
0.017

	
276

	
0.243

	
<0.001

	
300




	
AUDIT Hazardous Alcohol Use

	
0.109

	
0.072

	
276

	
0.145

	
0.012

	
300




	
AUDIT Dependence Symptoms

	
0.075

	
0.214

	
276

	
0.176

	
0.002

	
300




	
AUDIT Harmful Alcohol Use

	
0.145

	
0.016

	
276

	
0.265

	
<0.001

	
300








Note: AUDIT—Alcohol Use Disorders Identification Test, CZ—Czech Republic, SK—Slovak Republic, ρ—correlation rate, Sig.—significance, N—number.
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Table 5. Regression analysis.
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DV

	
AUDIT Total

	
AUDIT Hazardous Alcohol Use

	
AUDIT Dependence Symptoms

	
AUDIT Harmful Alcohol Use




	
Model

	
OLS

	
NB

	
OLS

	
NB

	
OLS

	
NB

	
OLS

	
NB






	
CZ




	
Intercept

	
5.43 †

	
1.73 †

	
3.37 †

	
1.23 †

	
0.37 ***

	
−0.88 †

	
5.43 †

	
0.59 †




	
Smoking

	
2.47 †

	
0.39 †

	
1.01 †

	
0.26 †

	
0.54 †

	
0.82 †

	
2.47 †

	
0.49 †




	
Cannabis

	
2.44 †

	
0.34 †

	
0.79 †

	
0.19 †

	
0.47 †

	
0.59 †

	
2.44 †

	
0.52 †




	
Age

	
−0.04 **

	
−0.01 ***

	
−0.02 ***

	
−0.01 **

	
<0.001

	
−0.01

	
−0.04 **

	
−0.02 **




	
Male

	
1.62 †

	
0.24 †

	
1.04 †

	
0.26 †

	
0.16 **

	
0.26 **

	
1.62 †

	
0.22 ***




	
Countryside

	
0.38

	
0.05

	
0.1

	
0.02

	
0.04

	
0.08

	
0.38

	
0.11




	
Dormitory

	
−0.7 ***

	
−0.12 **

	
−0.19

	
−0.05

	
−0.1

	
−0.22

	
−0.7 ***

	
−0.23 **




	
R2

	
0.197

	
−

	
0.201

	
−

	
0.11

	
−

	
0.124

	
−




	
R2 Adjusted

	
0.194

	
−

	
0.198

	
−

	
0.106

	
−

	
0.12

	
−




	
Nagelkerke

	
−

	
0.2

	
−

	
0.178

	
−

	
0.112

	
−

	
0.11




	
AIC

	
−

	
6974.4

	
−

	
5114.9

	
−

	
2733

	
−

	
4747.5




	
SK




	
Intercept

	
4.06 †

	
1.5 †

	
2.88 †

	
1.09 †

	
−0.08

	
−1.57 †

	
4.06 †

	
0.33




	
Smoking

	
3.12 †

	
0.48 †

	
1.31 †

	
0.34 †

	
0.53 †

	
0.83 †

	
3.12 †

	
0.6 †




	
Cannabis

	
3.01 †

	
0.4 †

	
1.09 †

	
0.26 †

	
0.45 †

	
0.61 †

	
3.01 †

	
0.59 †




	
Age

	
−0.02

	
−0.01

	
−0.02 **

	
−0.01 **

	
0.01

	
0.01

	
−0.02

	
−0.01




	
Male

	
1.82 †

	
0.3 †

	
1.05 †

	
0.29 †

	
0.28 †

	
0.44 †

	
1.82 †

	
0.26 †




	
Countryside

	
−0.11

	
−0.04

	
0.06

	
0.01

	
−0.02

	
−0.12

	
−0.11

	
−0.11 *




	
Dormitory

	
1.09 †

	
0.19 †

	
0.41 †

	
0.11 †

	
0.21 †

	
0.42 †

	
1.09 †

	
0.28 †




	
R2

	
0.246

	
−

	
0.228

	
−

	
0.104

	
−

	
0.162

	
−




	
R2 Adjusted

	
0.243

	
−

	
0.225

	
−

	
0.1

	
−

	
0.158

	
−




	
Nagelkerke

	
−

	
0.254

	
−

	
0.226

	
−

	
0.108

	
−

	
0.141




	
AIC

	
−

	
8036.8

	
−

	
6092.3

	
−

	
2822.5

	
−

	
5570.3








Note: *—p-value < 0.1; **—p-value < 0.05; ***—p-value < 0.01; †—p-value < 0.001.
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