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Abstract

:

In the Netherlands, the 2019 coronavirus (COVID-19) pandemic had a significant impact on daily life, with two extensive lockdowns enforced to combat the spread of the SARS-CoV-2 virus. These measures included the closure of bars and restaurants, and the transition from face-to-face to online education. A survey was conducted among Dutch pharmacy students and PhD-candidates to investigate the impact of COVID-19 lockdown on alcohol consumption, hangovers, and academic functioning. The analysis revealed a significant reduction in both quantity and frequency of alcohol consumption during the COVID-19 lockdown periods. This was accompanied with a significant reduction in hangover frequency and lower hangover severity during COVID-19 lockdown periods. The distribution of scores on academic performance showed great variability between respondents: while some participants reported impairment, others reported improved performance during the COVID-19 pandemic, or no change. Women reported that significantly more time investment was associated with maintaining these performance levels. Consistent among participants was the notion of reduced interactions with teachers and other students. Participants who reported more hangovers and most severe hangovers before COVID-19 benefited from the lockdown periods in terms of improved academic performance. Positive correlations were found between study grades/output and both the frequency and severity of hangovers experienced before COVID-19, suggesting that heavier drinkers, in particular, improved academic performance during the lockdown periods. In conclusion, COVID-19 lockdowns were associated with a significant reduction in both alcohol consumption and experiencing hangovers, which was, among heavier drinkers particularly, associated with significantly improved academic functioning.
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1. Introduction


In The Netherlands, the 2019 coronavirus (COVID-19) pandemic had a significant impact on daily life, with two extensive lockdowns enforced to combat the spread of the SARS-CoV-2 virus. In March 2020, the number of people testing positive for SARS-CoV-2 grew exponentially, and the first lockdown period was enforced on 15 March 2020. The first lockdown lasted until May, 2020, and comprised working from home, the closure of universities, bars, restaurants and all non-essential stores. People were instructed to stay at home as much as possible, and for students’ face-to-face education changed to online education. In May 2020, the number of SARS-CoV-2 infections decreased rapidly. After a summer period without lockdown measures, a second lockdown was implemented in November 2020 when the number of positive SARS-CoV-2 cases again rose exponentially. COVID-19 measures were the same as during the first lockdown, but during the second lockdown in addition mandatory wearing face masks at indoor venues and a night curfew were implemented. The lockdown lasted until April 2021 (See Figure 1).



Although in the absence of vaccines, lockdowns were considered an effective way to reduce the spread of the coronavirus, there is a growing body of scientific literature pointing to the negative effects of lockdowns [2,3]. Studies in student samples report that lockdown periods were accompanied by significant decreases in psychological wellbeing, increased stress, loneliness, and depression, and decreased quality of life [2,3]. With regard to students, significant changes in academic and social life accompanied the lockdown periods. During lockdown, both academic activities and social interactions changed from in-person to online events. Research from around the world reported mixed results regarding the transition from in-person to online education. Some studies pointed at the advantages of online teaching such as being more time-effective and reported improved academic performance during the COVID-19 pandemic [4,5,6]. However, other studies reported a negative impact of the COVID-19 pandemic on academic functioning [7,8,9,10,11,12]. These studies for example noted that online teaching activities required greater mental effort and that motivation was compromised, whereas the lockdowns itself were associated with poorer mood and reduced quality of life. Therefore, further research in this area is warranted.



Various coping strategies have been adopted to adapt to the lockdown situation. Amongst others, such as being physically active or adopting a healthy diet, these also included substance abuse. For example, Prowse et al. [13] reported on the increased use of cannabis in both male and female students. In male students the increase in cannabis use was associated with a negative impact on academic performance and increased stress and other mental health complaints. Interestingly, the associations were not significant among female students. Czeisler [14] also reported that the increase in use of cannabis, alcohol and vaping nicotine to cope with COVID-19 related stress was greatest among 18 to 24 years old male individuals.



An increasing number of studies evaluated alcohol consumption during the COVID-19 pandemic, in particular the effects of lockdown. These studies show that alcohol consumption either increased, decreased, or remained the same during the COVID-19 pandemic [15,16,17,18,19,20,21]. Differences may be related to specific sample characteristics (e.g., age), but also differences in the strictness of lockdowns between countries were the research was performed. However, until now, no publications have reported on alcohol hangover in the context of COVID-19. The alcohol hangover is the most frequently reported adverse event of alcohol consumption [22] and is defined as the combination of negative mental and physical symptoms which can be experienced after a single episode of alcohol consumption, starting when blood alcohol concentration (BAC) approaches zero. [23,24]. Hangovers are characterized by a variety of symptoms that may negatively impact academic performance, including fatigue and concentration problems [25,26]. The outcomes of a meta-analysis [27] and critical review [28] showed that cognitive skills and abilities that are relevant for academic performance were significantly impaired during alcohol hangover state, including learning, short- and long-term memory, and sustained attention. These cognitive impairments are translated in impaired performance of daily activities such driving a car [29,30,31] and job performance [32,33,34], and it can be hypothesized that they also will have a negative impact on academic performance.



Previous research conducted before the COVID-19 pandemic that specifically focused on academic performance during alcohol hangover is very limited. In several studies, a negative impact of excessive alcohol consumption on academic functioning has been reported by part of the participants, and this has been related to alcohol hangover. For example, Hallett et al. [35] revealed that in Australia a substantial number of students reported that due to their alcohol consumption they had missed a class (25.6%) or were unable to concentrate in class (25.7%). About half of these students (45%) reported that alcohol consumption negatively impacted their learning or grades and the most frequent reported problem in this context was having hangovers (74.8%). Similarly, of 800 Dutch students that evaluated the negative alcohol-related consequences they experienced over the past year, 28.0% reported missing classes and 21.7% reported the quality of school work suffered due to alcohol consumption, and 74.3% reported having had hangovers [22]. Although it may be tempting to assume that the effects on academic functioning are directly related to alcohol hangover effects, this conclusion cannot be drawn from this data, as the events were not linked to specific dates. In other words, it may be theoretically possible that a hangover was experienced on one day, while missed classes were experienced on a hangover-free day. Until now, only one double-blind crossover study has been conducted to investigate academic performance during alcohol hangover. In this study, Howland et al. [36] examined academic functions of 196 US college students the day following consuming alcohol to achieve a breath alcohol concentration of 0.12% or a placebo drink. On the evening of the drinking session, before beverage consumption participants viewed a 30-min video on a health topic and read a corresponding textbook chapter. Thereafter treatments were administered. Next morning, participants completed a quiz and had to answer questions on the studied topic. In addition, participants completed a graduate record examination, comprising 30 min testing of verbal abilities and 45 min assessing mathematical skills, ability to reason, and solve quantitative problems (e.g., arithmetic and geometric). While participants had consumed a considerable amount of alcohol the day before, no significant differences between the hangover and control day were found on the quiz and graduate record examination.



1.1. Educational Changes during the COVID-19 Pandemic


Teaching at the department of pharmaceutical sciences of Utrecht University is mainly centered around small-scale student-centered and context-rich teaching formats with a strong focus on collaborative learning, such as problem-based learning (case-based learning) and project-and inquiry-based learning. These types of classes are supplemented with lectures and practical course work. Before the start of the pandemic, most teaching was done on campus, although some courses had already implemented some form of computer-supported learning for e.g., self-study and peer-feedback assignments. In line with other universities around the world, soon after the start of the COVID-19 pandemic, an overnight change had to be made from in-person teaching activities to online teaching.



On the 11th of May 2020, the lockdown ended and universities partially reopened. However, social distancing measures were still enforced and as a result most teaching activities remained online. Throughout the summer of 2020 there were no major COVID-19 outbreaks in The Netherlands. Academic activities were minimal during the summer and most students enjoyed the holiday season. After summer (September 2020) limited on campus education was re-instated, where universities aimed at welcoming students on campus for practical course work, research internships and once a week for regular course work. From September onward the number of positive COVID-19 cases rose again, and a second lockdown was installed in November (2020). This lockdown lasted until April 2021. During the second lockdown regular classes switched to online education again, whereas practical course work and research internships continued on campus.




1.2. Research Aim and Hypotheses


Given the current lack of knowledge, the aim of the current study was to investigate the relationship of alcohol consumption and having hangovers with academic performance during COVID-19 lockdowns among Dutch pharmacy students and PhD-candidates. In addition, the impact of the first COVID-19 lockdown on social interactions with teachers and other students was also examined. It is hypothesized that changes in alcohol consumption (quantity and frequency) and the frequency and severity of hangovers during lockdowns will also be associated with impairments in academic performance.





2. Materials and Methods


An online survey was conducted in the first week of June 2021 among students and PhD-candidates of the department of pharmaceutical sciences of Utrecht University, The Netherlands. The study was reviewed and approved by the Science-Geo Ethics Review Board of Utrecht University (protocol code: S-21525, date of approval: 19 May 2021), and all participants gave electronic informed consent. The survey was designed via SurveyMonkey and took about ten minutes to complete. As an incentive participants could enter a prize draw to wine one of two Euro 100 vouchers. A thorough description of the study methodology and the forthcoming dataset have been published elsewhere [37].



Participants of the study were students, PhD-candidates, and postdocs from the department of Pharmaceutical Sciences of Utrecht University, the Netherlands. The department of Pharmaceutical Sciences is responsible for one of the three Pharmacy programs in the Netherlands. Pharmacy students first follow a three-year Bachelor program, most-often followed by a Master program comprising three more years of education, resulting in a PharmD degree. Within the Bachelor of Pharmaceutical Sciences, the department hosts a research-oriented international program, the College of Pharmaceutical Sciences (CPS). In addition, the Utrecht Institute of Pharmaceutical Sciences (UIPS), the research institute of the department, offers a PhD program in Drug Innovation and is responsible for the further development of postdoctoral researchers. In the academic year 2020–2021, 662 students followed the bachelor pharmaceutical sciences and 142 students the College of Pharmaceutical Sciences. A total of 458 students were registered for the master, and 190 PhD-candidates and 30 postdocs were affiliated with UIPS. Since the department comprises a considerable number of international students, participants could choose to complete the survey in English or Dutch language.



2.1. Survey Content


Retrospective assessments of alcohol consumption were made for (1) the year 2019 (the period before COVID-19), (2) the first lockdown period, (3) summer 2020 (no lockdown), and (4) the second lockdown (November 2020 -March 2021). Changes in academic functioning were assessed for the COVID-19 pandemic as a whole, in comparison to the situation before the start of the COVID-19 pandemic.



2.1.1. Demographics


Questions assessing demographics includes age, sex, weight, and height. Participants indicated whether they were a student, PhD-candidate or postdoc, and whether they lived alone, or together with family or others (e.g., students or friends) during the COVID-19 pandemic.




2.1.2. Alcohol Consumption


Questions about alcohol consumption included the number of alcoholic drinks participants consumed on average per week, and the number of days per week they consumed alcohol. Guidance was provided on serving sizes and how to convert these alcoholic drinks into units. Participants further reported how many hangovers they experienced and the average severity of their hangovers. Hangover severity was assessed on an 11-point scale ranging from 0 (absent) to 10 (extreme) [38]. The questions were completed for (1) the year 2019 (the period before the lockdown), (2) the first lockdown period, (3) summer 2020 (no lockdown), and (4) the second lockdown (November 2020 -April 2021).




2.1.3. Academic Functioning


The academic functioning scale was specifically designed for this study. Participants rated, compared to before COVID-19, their study/work performance during the COVID-19 pandemic on scales ranging from -5 (extremely worse) to +5 (extremely better), around a midpoint of 0 (unchanged). Six items relate to academic performance and include ‘Quality’ (“overall performance quality”), ‘Time’ (“amount of time invested in study/PhD-/postdoc project”), ‘Grades/Output’ (“study grades/output”), ‘Knowledge’ (“academic achievement/amount of knowledge gained”), ‘Reading’ (“reading articles/text books”), and ‘Writing’ (“writing assignments/ articles”)“. Two items relate to academic interactions and include ‘Contact with teachers’ (“contact with teachers or supervisors”) and ‘Interactions with students’ (“interactions with other students/PhD-candidates/postdocs”). Finally, two other items relate to satisfaction with academic life and include ‘Balance study-private life’ (“balance between work/study and private life”) and ‘Role-satisfaction’ (“the extent you enjoy being a student/PhD-candidate/postdoc”).




2.1.4. Statistical Analysis


Data were analyzed with SPSS (IBM Corp. Released 2013. IBM SPSS Statistics for Windows, Version 27.0. IBM Corp., Armonk, NY, USA). Mean and standard deviation (SD) were computed for all variables and distributions were checked for normality with the Kolmogorov–Smirnov test and by visual inspection. Data were not normally distributed, and therefore nonparametric tests were conducted for the statistical analysis. For the purpose of the current study, only data from participants that consume alcohol was considered for the statistical analysis.



Within-subject comparisons to compare assessments that are made for four timepoints (2019, first lockdown, summer, second lockdown) were conducted with the Related-Samples Friedman’s Two Way Analysis of Variance by Ranks test. A Bonferroni’s correct was applied to adjust the p-value for multiple comparisons. Differences between the assessments were considered significant if the adjusted p value was <0.05. Between-group comparisons to evaluate sex differences were conducted with the Independent Samples Mann-Whitney U test. Differences between the groups were considered significant if p < 0.05, and a Bonferroni correction was applied for multiple related comparisons. Finally, Spearman’s correlations were computed between the Δ scores for alcohol consumption outcomes (the average score during the two COVID-19 lockdowns–before COVID-19) and academic functioning outcomes. Correlations were considered significant if p < 0.05, and a Bonferroni correction was applied to account for multiple comparisons.






3. Results


Of the n = 1452 students that were invited, n = 341 started the survey (response rate: 23.5%), and n = 250 completed the survey. Of these, n = 156 participants reported consuming alcohol and were included in the statistical analyses. n = 94 served as a control group (see Section 3.1). Demographics of the participants that consumed alcohol are summarized in Table 1.



Female students were slightly older than male students (p = 0.037). No significant sex differences were found for student status or living situation. Table 2 summarizes their alcohol consumption outcomes assessed for before and during the COVID-19 pandemic.



The distribution of changes in weekly alcohol consumption and monthly hangover frequency shows that there is also a subgroup of students that increased alcohol intake during the lockdown periods. In the current sample, 56.3% reduced weekly alcohol intake, 17.9% consumed the same amount of alcohol, and 25.8% increased weekly alcohol intake during the COVID-19 lockdowns. In line, 47.4% reported a reduced hangover frequency, 39.5% reported the same hangover frequency, and 13.5% reported increased hangover frequency during the COVID-19 lockdowns. Overall, a significant reduction was seen in quantity and frequency of weekly alcohol consumption and corresponding monthly hangovers during the two lockdown periods (See Figure 2). The ratings for summer 2020 (no lockdown) did not significantly differ from before COVID-19.



For all time periods, women consumed significantly less alcohol per week than men (p < 0.001 for before COVID-19 and the first lockdown, p = 0.01 for summer 2020 and p < 0.005 for the second lockdown). For women, the number of drinking days per week was also lower than in men for each time period, but after Bonferroni’s correction this difference reached statistical significance only for the first lockdown period (p = 0.012). In line, the average hangover severity reported by women was significantly lower than that reported by men for both the first lockdown period (p < 0.001) and second lockdown period (p = 0.009). Hangover frequency was also lower in women compared to men, with a significant difference found for the first lockdown period (p = 0.002).



The reduction in hangover severity and frequency during COVID-19 lockdowns was largest among those who reported the highest levels of hangover frequency and severity before COVID-19. The correlations between assessments made for ‘before COVID-19′ and ‘during COVID-19 lockdowns’ were highly significant for hangover frequency (overall: r = −0.712, p < 0.001; men: r = −0.717, p < 0.001; women: r = −0.713, p < 0.001) and hangover severity (overall: r = −0.559, p < 0.001; women: r = −0.688, p < 0.001) (See Figure 3A,B). For men, the correlation hangover severity before COVID-19 and the reduction in hangover severity during COVID-19 did not reach significance (r = −0.300, p = 0.068). Similarly, reduction in alcoholic drinks consumed and number of drinking days per week during COVID-19 lockdowns was largest among those who reported the highest levels of alcohol consumption before COVID-19. The correlations between assessments made for ‘before COVID-19′ and ‘during COVID-19 lockdowns’ were highly significant for both the amount of alcohol consumed (overall: r = −0.490, p < 0.001; men: r = −0.484, p = 0.002; women: r = −0.526, p < 0.001) and the number of drinking days per week (overall: r = −0.471, p < 0.001; men: r = −0.414, p = 0.010; women: r =−0.498, p < 0.001) (See Figure 3C,D). In other words, the effect of lockdowns on alcohol consumption outcomes was most pronounced in participants that were heavy drinkers before the COVID-19 pandemic compared to modest drinkers.



Academic functioning outcomes for men and women are summarized in Table 3 and Figure 4 and Figure 5. Figure 4 shows that differential effects on academic performance were reported: both improvement and impairment was reported by participants. Figure 5 shows that the majority of participants reported a reduction in contact with teachers and interactions with other students. Statistical analysis revealed that men reported a significant reduction in contact with teachers or supervisors (p < 0.001) and interactions with other (PhD-) students (p < 0.001). The distorted balance between work/study and private life (p = 0.009) did not reach statistical significance after a Bonferroni’s correction was applied. In women the effects were of the same magnitude and in the same direction as observed in men. However, due to the larger sample size, in women more items reached statistical significance (e.g., time and writing). None of the direct comparisons between men and women reached statistical significance.



Table 4 summarizes the correlations between alcohol consumption and academic functioning. For the sample as a whole, a significant correlation (p < 0.007 after Bonferroni’s correction) was found between study grades/output and hangover frequency (p = 0.005).



In women, a significant correlation was found between grades/output and hangover frequency (p = 0.005). The correlations between time and hangover frequency (p = 0.008) approached significance. In men, none of the correlations reached statistical significance.



Again, participants who reported most hangovers and most severe hangovers before COVID-19 benefit most from the lockdown periods in terms of academic performance. Positive correlations were found between study grades/output and the both the frequency (r = 0.206, p = 0.011) and severity (r = 0.179, p = 0.027) of hangovers experienced before COVID-19, suggesting that in particular the heavier drinkers improved academic performance during the lockdown periods (see Figure 6).



3.1. Comparison with Participants That Not Consume Alcohol


A total of n = 94 participants did not consume alcohol and were omitted from the previous analyses. Their demographics are summarized in Table 5. No significant differences were found between the groups, except for living situation (p < 0.001) revealing that those who consume no alcohol significantly more frequently live together with family, whereas those that consume alcohol most frequently live to together with friends.



Academic functioning outcomes of both groups are summarized in Table 6. No significant differences were found between the groups.





4. Discussion


The analysis revealed a significant reduction in both quantity and frequency of alcohol consumption during the COVID-19 lockdown periods. This was accompanied by a significant reduction in hangover frequency and lower hangover severity. These effects were especially robust among female participants. Due to the relatively small sample size the differences did not always reach statistical significance among male participants, although they did point in the same direction.



Overall, academic performance was not affected during the COVID-19 pandemic. However, the distribution of scores on academic performance show great variability between respondents: while part of participants reported impairment, others reported improved performance during the COVID-19 pandemic, or no change (see Figure 4). Women reported that significantly more time investment was associated with maintaining these performance levels. This effect was not seen among male participants. In future studies, it is important to further investigate demographics and other characteristics of students that either improve or impair their performance, and those that seem unaffected by lockdowns. Profiling students that are at risk for poorer academic performance will help direct prevention and support to those students that need it in case of future lockdowns.



Both male and female participants reported a significant reduction in contacts with teachers and interactions with other students. Further, female participants reported a significant reduction in the balance between study and private life, and an overall reduction of role satisfaction. In contrast to differential distribution of lockdown effects on academic performance, there were only few participants that reported that social interactions improved during the COVID-19 lockdowns. Instead, the vast majority reported a reduction in these interactions (See Figure 5).



The largest reduction in alcohol consumption and experiencing hangovers was observed among participants who reported the greatest alcohol intake before COVID-19 (see Figure 3). The data further show that participants who reported the most frequent and severe hangovers before the COVID-19 pandemic benefited most from the lockdowns in terms of improving their study grades/output (see Figure 6).



Our findings are in line with other studies in that subsamples exist that either increased or decreased alcohol consumption during COVID-19 lockdowns [15,16,17,18,19,20,21]. Overall, a significant reduction was found in weekly alcohol consumption and hangover frequency. This is in line with recent research from the Netherlands, also showing a reduction of alcohol intake among young adults [39,40]. With regard to academic performance a similar diverse distribution was seen, including participants with improved or worsened academic functioning. Overall, academic performance improved, and social interactions were significantly reduced during the COVID-19 lockdowns. When comparing different studies, it is important to realize that different outcomes may be related to specific sample characteristics (e.g., age), but also differences in the strictness of lockdowns between countries where the research was performed may play a role. Of note in this context, in the current study there were differences in measures between the first and second lockdown, such as waring facemasks and the introduction of a night curfew in the second lockdown. These measures may have affected both alcohol consumption and academic performance and might in part explain differences observed between the first and second lockdown period. However, we think that, if any, the impact of the night curfew had a relatively small impact on alcohol consumption as the venues where alcohol could be consumed (bars, restaurants) were closed during both the first and second lockdown period. In addition, restrictions were enforced regarding the number of guests one could invite at home, preventing nightlife entertainment to be replaced by private parties.



The outcomes should be interpreted by taking into account the study’s limitations and strengths. Firstly, the data were collected retrospectively. Therefore, recall bias may have influenced the study outcomes. Secondly, the questionnaire assessing academic functioning was developed in-house. We choose to use this questionnaire as it was short and to our opinion captured the most important aspects of academic performance and social interactions. To avoid having a lengthy survey, we decided not to use traditional more elaborate questionnaires. Third, the survey was conducted among Dutch pharmacy students. It is therefore unclear to what extent the findings can be generalized to other students in the Netherlands, and internationally. It was decided not to recruit participants from other departments, as the educational methodologies between the departments differ, and this could interfere with the interpretation of study outcomes. Fourth, much more women took part in the study than men. The obtained male/female ratio is however in correspondence with the male/female ratio of the department of pharmaceutical sciences as a whole, as well as most other departments at Utrecht University. It will also be interesting to compare our findings with prospective studies. This will also allow to determine the possible impact of retrospective reporting on the study outcomes. Finally, the current data suggest that, in addition to alcohol consumption, it may be even more important to consider the impact of frequency and severity of alcohol hangover on academic functioning. Therefore, we advocate for more research on the impact of alcohol consumption and hangovers on academic functioning.




5. Conclusions


Although a proportion of students have reported increased alcohol consumption and poorer academic functioning, overall, the COVID-19 lockdowns were associated with a significant reduction in both alcohol consumption and experiencing hangovers, which was, in particular among heavier drinkers, associated with significantly improved academic functioning.







Author Contributions


P.A.H., J.G., E.Y.B., F.E., G.B. and J.C.V. contributed to conceptualization, design, and methodology of the study; J.C.V. conducted the statistical analysis; A.M. and J.C.V. prepared the original draft. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


The study was conducted according to the guidelines of the Declaration of Helsinki, and approved by the Science-Geo Ethics Review Board of Utrecht University (protocol code: S-21525, date of approval: 19 May 2021).




Informed Consent Statement


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




Data Availability Statement


The data is published open access in the journal MDPI Data and available online as supplement to reference [37].




Conflicts of Interest


Over the past 3 years, J.C.V. has acted as a consultant/advisor for KNMP, More Labs, Red Bull, Sen-Jam Pharmaceutical, Toast!, Tomo, and ZBiotics. J.G. is part-time employee of Nutricia Research and received research grants from Nutricia research foundation, Top Institute Pharma, Top Institute Food and Nutrition, GSK, STW, NWO, Friesland Campina, CCC, Raak-Pro, and EU. The other authors have no potential conflict of interest to disclose.




References


	



RIVM. COVID-19 Intensive Care-Opnames (IC) in Nederland Per Ic-Opnamedatum en Meldingsdatum (Volgens NICE Registratie). Available online: https://data.rivm.nl/geonetwork/srv/dut/catalog.search#/metadata/45f911c4-3a62-42f1-b594-524a75db2c94 (accessed on 29 June 2021).

	



Tasso, A.F.; Hisli Sahin, N.; San Roman, G.J. COVID-19 disruption on college students: Academic and socioemotional implications. Psychol. Trauma 2021, 13, 9–15. [Google Scholar] [CrossRef] [PubMed]

	



Wathelet, M.; Duhem, S.; Vaiva, G.; Baubet, T.; Habran, E.; Veerapa, E.; Debien, C.; Molenda, S.; Horn, M.; Grandgenèvre, P.; et al. Factors associated with mental health disorders among university students in France confined during the COVID-19 pandemic. JAMA Netw. Open 2020, 3, e2025591. [Google Scholar] [CrossRef] [PubMed]

	



Bolatov, A.K.; Seisembekov, T.Z.; Askarova, A.Z.; Baikanova, R.K.; Smailova, D.S.; Fabbro, E. Online-learning due to COVID-19 improved mental health among medical students. Med. Sci. Educ. 2020, 31, 1–10. [Google Scholar] [CrossRef]

	



Elzainy, A.; El Sadik, A.; Al Abdulmonem, W. Experience of e-learning and online assessment during the COVID-19 pandemic at the College of Medicine, Qassim University. J. Taibah Univ. Med. Sci. 2020, 15, 456–462. [Google Scholar] [CrossRef] [PubMed]

	



Gonzalez, T.; de la Rubia, M.A.; Hincz, K.P.; Comas-Lopez, M.; Subirats, L.; Fort, S.; Sacha, G.M. Influence of COVID-19 confinement on students’ performance in higher education. PLoS ONE 2020, 15, e0239490. [Google Scholar] [CrossRef]

	



Mahdy, M.A.A. The impact of COVID-19 pandemic on the academic performance of veterinary medical students. Front. Vet. Sci. 2020, 7, 594261. [Google Scholar] [CrossRef]

	



Gallego-Gómez, J.I.; Campillo-Cano, M.; Carrión-Martínez, A.; Balanza, S.; Rodríguez-González-Moro, M.T.; Simonelli-Muñoz, A.J.; Rivera-Caravaca, J.M. The COVID-19 pandemic and its impact on homebound nursing students. Int. J. Environ. Res. Public Health 2020, 17, 7383. [Google Scholar] [CrossRef] [PubMed]

	



Sundarasen, S.; Chinna, K.; Kamaludin, K.; Nurunnabi, M.; Baloch, G.M.; Khoshaim, H.B.; Hossain, S.F.A.; Sukayt, A. Psychological impact of COVID-19 and lockdown among university students in Malaysia: Implications and policy recommendations. Int. J. Environ. Res. Public Health 2020, 17, 6206. [Google Scholar] [CrossRef] [PubMed]

	



Rohmani, N.; Andriani, R. Correlation between academic self-efficacy and burnout originating from distance learning among nursing students in Indonesia during the coronavirus disease 2019 pandemic. J. Educ. Eval. Health Prof. 2021, 18, 9. [Google Scholar] [CrossRef]

	



Hanafy, S.M.; Jumaa, M.I.; Arafa, M.A. A comparative study of online learning in response to the coronavirus disease 2019 pandemic versus conventional learning. Saudi Med. J. 2021, 42, 324–331. [Google Scholar] [CrossRef]

	



Clarke, C.; Mullin, M.; McGrath, D.; Farrelly, N. University students and study habits. Ir. J. Psychol. Med. 2021, 1–10. [Google Scholar] [CrossRef] [PubMed]

	



Prowse, R.; Sherratt, F.; Abizaid, A.; Gabrys, R.L.; Hellemans, K.G.C.; Patterson, Z.R.; McQuaid, R.J. Coping with the COVID-19 pandemic: Examining gender differences in stress and mental health among university students. Front. Psychiatry 2021, 12, 650759. [Google Scholar] [CrossRef] [PubMed]

	



Czeisler, M.É.; Lane, R.I.; Petrosky, E.; Wiley, J.F.; Christensen, A.; Njai, R.; Weaver, M.D.; Robbins, R.; Facer-Childs, E.R.; Barger, L.K.; et al. Mental health, substance use, and suicidal ideation during the COVID-19 pandemic—United States, June 24–30, 2020. Morb. Mortal. Wkly. Rep. 2020, 69, 1049–1057. [Google Scholar] [CrossRef] [PubMed]

	



Barbosa, C.; Cowell, A.J.; Dowd, W.N. Alcohol Consumption in Response to the COVID-19 Pandemic in the United States. J. Addict. Med. 2020, 5, 341–344. [Google Scholar] [CrossRef] [PubMed]

	



Schmits, E.; Glowacz, F. Changes in alcohol use during the COVID-19 pandemic: Impact of the lockdown conditions and mental health factors. Int. J. Ment. Health Addict. 2021. [Google Scholar] [CrossRef] [PubMed]

	



Callinan, S.; Smit, K.; Mojica-Perez, Y.; D’Aquino, S.; Moore, D.; Kuntsche, E. Shifts in alcohol consumption during the COVID-19 pandemic: Early indications from Australia. Addiction 2020, 116, 1381–1388. [Google Scholar] [CrossRef] [PubMed]

	



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]

	



Alpers, S.E.; Skogen, J.C.; Mæland, S.; Pallesen, S.; Rabben, Å.K.; Lunde, L.H.; Fadnes, L.T. Alcohol consumption during a pandemic lockdown period and change in alcohol consumption related to worries and pandemic measures. Int. J. Environ. Res. Public Health 2021, 18, 1220. [Google Scholar] [CrossRef] [PubMed]

	



Szajnoga, D.; Klimek-Tulwin, M.; Piekut, A. COVID-19 lockdown leads to changes in alcohol consumption patterns. Results from the Polish national survey. J. Addict. Dis. 2021, 39, 215–225. [Google Scholar] [CrossRef]

	



Grossman, E.R.; Benjamin-Neelon, S.E.; Sonnenschein, S. Alcohol Consumption during the COVID-19 Pandemic: A Cross-Sectional Survey of US Adults. Int. J. Environ. Res. Public. Health 2020, 17, 9189. [Google Scholar] [CrossRef]

	



Verster, J.C.; van Herwijnen, J.; Olivier, B.; Kahler, C.W. Validation of the Dutch Brief Young Adult Alcohol Consequences Questionnaire (B-YAACQ). Addict. Behav. 2009, 34, 411–414. [Google Scholar] [CrossRef] [PubMed]

	



Van Schrojenstein Lantman, M.; van de Loo, A.J.; Mackus, M.; Verster, J.C. Development of a definition for the alcohol hangover: Consumer descriptions and expert consensus. Curr. Drug Abus. Rev. 2016, 9, 148–154. [Google Scholar] [CrossRef] [PubMed]

	



Verster, J.C.; Scholey, A.; van de Loo, A.J.A.E.; Benson, S.; Stock, A.-K. Updating the definition of the alcohol hangover. J. Clin. Med. 2020, 9, 823. [Google Scholar] [CrossRef] [PubMed]

	



Penning, R.; McKinney, A.; Verster, J.C. Alcohol hangover symptoms and their contribution to overall hangover severity. Alcohol Alcohol. 2012, 47, 248–252. [Google Scholar] [CrossRef] [PubMed]

	



Van Schrojenstein Lantman, M.; Mackus, M.; van de Loo, A.J.A.E.; Verster, J.C. The impact of alcohol hangover symptoms on cognitive and physical functioning, and mood. Hum. Psychopharmacol. Clin. Exp. 2017, 32, e2623. [Google Scholar] [CrossRef] [PubMed]

	



Gunn, C.; Mackus, M.; Griffin, C.; Munafò, M.R.; Adams, S. A systematic review of the next-day effects of heavy alcohol consumption on cognitive performance. Addiction 2018, 113, 2182–2193. [Google Scholar] [CrossRef] [PubMed]

	



Kruisselbrink, L.D. The neurocognitive effects of alcohol hangover: Patterns of impairment/nonimpairment within the neurocognitive domain of the Diagnostic and Statistical Manual of Mental Disorders. In Neuroscience of Alcohol: Mechanisms and Treatment, 5th ed.; Preedy, V.R., Ed.; Academic Press: Cambridge, MA, USA, 2019; pp. 391–402. [Google Scholar]

	



Verster, J.C.; van der Maarel, M.; McKinney, A.; Olivier, B.; de Haan, L. Driving during alcohol hangover among Dutch professional truck drivers. Traffic Inj. Prev. 2014, 15, 434–438. [Google Scholar] [CrossRef]

	



Verster, J.C.; Bervoets, A.C.; de Klerk, S.; Vreman, R.A.; Olivier, B.; Roth, T.; Brookhuis, K.A. Effects of alcohol hangover on simulated highway driving performance. Psychopharmacology 2014, 231, 2999–3008. [Google Scholar] [CrossRef]

	



Alford, C.; Broom, C.; Carver, H.; Johnson, S.J.; Reece, R.; Lands, S.; Verster, J.C. The impact of alcohol hangover on simulated driving performance during a ‘commute to work’—zero and residual alcohol effects compared. J. Clin. Med. 2020, 9, 1435. [Google Scholar] [CrossRef]

	



Ames, G.M.; Grube, J.W.; Moore, R.S. The relationship of drinking and hangovers to workplace problems: An empirical study. J. Stud. Alcohol 1997, 58, 37–47. [Google Scholar] [CrossRef]

	



Frone, M.R.; Verster, J.C. Alcohol hangover and the workplace: A need for research. Curr. Drug Abus. Rev. 2013, 6, 177–179. [Google Scholar] [CrossRef]

	



Frone, M.R. Employee psychoactive substance involvement: Historical context, key findings, and future directions. Annu. Rev. Organ. Psychol. Organ. Behav. 2019, 6, 273–297. [Google Scholar] [CrossRef]

	



Hallett, J.; Howat, P.; McManus, A.; Meng, R.; Maycock, B.; Kypri, K. Academic and personal problems among Australian university students who drink at hazardous levels: Web-based survey. Health Promot. J. Aust. 2013, 24, 170–177. [Google Scholar] [CrossRef]

	



Howland, J.; Rohsenow, D.J.; Greece, J.A.; Littlefield, C.A.; Almeida, A.; Heeren, T.; Winter, M.; Bliss, C.A.; Hunt, S.; Hermos, J. The effects of binge drinking on college students’ next-day academic test-taking performance and mood state. Addiction 2010, 105, 655–665. [Google Scholar] [CrossRef] [PubMed]

	



Hendriksen, P.A.; Merlo, A.; Bijlsma, E.Y.; Engels, F.; Garssen, J.; Bruce, G.; Verster, J.C. COVID-19 Lockdown Effects on Academic Functioning, Mood, and Health Correlates: Data from Dutch Pharmacy Students, PhD-Candidates and Postdocs. Data 2021, 6, 120. [Google Scholar]

	



Verster, J.C.; van de Loo, A.J.A.E.; Benson, S.; Scholey, A.; Stock, A.-K. The assessment of overall hangover severity. J. Clin. Med. 2020, 9, 786. [Google Scholar] [CrossRef] [PubMed]

	



Merlo, A.; Severeijns, N.R.; Benson, S.; Scholey, A.; Garssen, J.; Bruce, G.; Verster, J.C. Mood and changes in alcohol consumption in young adults during COVID-19 lockdown: A model explaining associations with perceived immune fitness and experiencing COVID-19 symptoms. Int. J. Environ. Res. Public Health 2021, 18, 10028. [Google Scholar] [CrossRef]

	



Merlo, A.; Hendriksen, P.A.; Severeijns, N.R.; Garssen, J.; Bruce, G.; Verster, J.C. Alcohol consumption patterns during COVID-19 lockdown and their relationship with perceived immune fitness and reported COVID-19 symptoms. Healthcare 2021, 9, 1039. [Google Scholar] [CrossRef]








[image: Jcm 10 05332 g001 550] 





Figure 1. Number of COVID-19 intensive care patients in the Netherlands and related lockdowns. During the lockdown periods, bars and restaurants were closed, and universities switched from face-to-face education to online education. The blue line represents the number of new intensive care admissions. The red arrows represent the periods of predominantly face-to-face education (before mid-March 2020) and predominantly online education (after mid-March 2020). Dashed lines segregate the lockdown and non-lockdown periods. Data from reference [1]. 
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Figure 2. The effect of the COVID-19 pandemic on alcohol consumption and hangovers. Mean and standard errors are shown for hangover frequency (A), hangover severity (B), alcoholic drinks consumed per week (C), and the number of drinking days per week (D). Significant differences (adjusted p-values < 0.05, applying a Bonferroni’s correction for multiple comparisons) from ‘before COVID-19) are indicated by *. 
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Figure 3. The effect of COVID-19 lockdowns on alcohol consumption and hangovers. Spearman’s correlations are shown between assessments made for ‘before COVID-19′ and during COVID-19 lockdowns. The change from before COVID-19 (i.e., the average score of the two lockdown periods-the ‘before COVID-19′ assessment) was correlated with the ‘before COVID-19′ assessment. Correlations are shown for hangover frequency (A), hangover severity (B), alcoholic drinks consumed per week (C), and the number of drinking days per week (D). All correlations were significant (p < 0.001). 
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Figure 4. The impact of the COVID-19 pandemic on academic performance. The distributions of percentages endorsement are shown for (A) overall performance quality, (B) study grades/output, (C) knowledge, (D) time, (E) writing, and (F) reading. 
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Figure 5. The impact of the COVID-19 pandemic on academic interactions. The distribution of percentages endorsement are shown for, and (A) balance study-private life, (B) role satisfaction, (C) contact with teachers, and (D) interactions with students. 
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Figure 6. Relationship between having hangovers before COVID-19 and study grades/output during the COVID-19 pandemic. Spearman’s correlations are shown between hangover assessments made for ‘before COVID-19′ and study grades/output during the COVID-19 pandemic (the difference score relative to ‘before COVID-19′). Correlations are shown for hangover frequency (A) and hangover severity (B). 
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Table 1. Demographics.
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	Variable
	Overall
	Men
	Women





	n
	156
	38
	118



	Age (years)
	23.9 (4.4)
	22.3 (4.1)
	22.7 (4.2) *



	Living situation
	
	
	



	Alone
	18 (11.5 %)
	6 (15.8%)
	12 (10.2%)



	Together with others (students, friends)
	83 (53.2 %)
	8 (47.4%)
	65 (55.1%)



	Together with family
	55 (35.3 %)
	14 (36.8%)
	41 (34.7%)



	Educational level
	
	
	



	—Bachelor pharmacy or CPS
	83 (53.2 %)
	16 (42.1%)
	67 (56.8%)



	—Master pharmacy
	53 (34.0 %)
	13 (34.2%)
	40 (33.9%)



	—PhD-candidate
	20 (12.8 %)
	9 (23.7%)
	11 (9.3%)







Results for age are presented as mean and standard deviation (between brackets); other variables as number and percentage (between brackets). Significant sex differences (p < 0.05) are indicated by *. Abbreviation: CPS = College of Pharmaceutical Sciences.
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Table 2. Alcohol consumption.






Table 2. Alcohol consumption.












	Variable
	Before

COVID-19
	First

Lockdown
	Summer 2020 (No Lockdown)
	Second

Lockdown





	Alcoholic drinks per week
	
	
	
	



	Overall
	6.5 (8.5)
	3.9 (5.2) a
	6.5 (7.0) b
	5.3 (8.2) a,c



	Men
	11.2 (11.3)
	7.3 (6.9)
	10.1 (10.0)
	8.5 (10.6)



	Women
	5.0 (6.7) *
	2.8 (3.9) *,a
	5.3 (5.1) *
	4.2 (7.0) *,b,c



	Drinking days per week
	
	
	
	



	Overall
	1.9 (1.3)
	1.4 (1.5) a
	2.3 (1.4) b
	1.6 (1.4) a,c



	Men
	2.4 (1.4)
	1.8 (1.5)
	2.5 (1.4)
	2.0 (1.5) a,c



	Women
	1.8 (1.2)
	1.3 (1.5) *,a
	2.3 (1.4) b
	1.5 (1.4) c



	Hangover severity
	
	
	
	



	Overall
	2.7 (2.7)
	1.4 (2.3) a
	2.3 (2.7) b
	2.1 (2.7)



	Men
	3.4 (2.7)
	2.7 (2.7)
	3.3 (2.9)
	3.1 (2.8)



	Women
	2.5 (2.7)
	0.9 (2.0) *,a
	2.0 (2.6) b
	1.7 (2.5) *



	Hangover frequency
	
	
	
	



	Overall
	1.6 (2.2)
	0.6 (1.4) a
	1.4 (2.2) b
	1.0 (1.8) a



	Men
	2.1 (2.5)
	0.9 (1.2) a
	1.8 (2.2)
	1.4 (2.2)



	Women
	1.4 (2.1)
	0.5 (1.5) *,a
	1.2 (2.2) b
	0.9 (1.6) a







Mean (SD) are shown. Significant sex differences (p < 0.0125) are indicated by *. Significant differences (adjusted p-values <0.05, applying a Bonferroni correction for multiple comparisons) between time periods are indicated as follows: a = significantly different from ‘before COVID-19′, b = significant difference from the ‘first lockdown’, c = significant difference from ‘summer 2020′.
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Table 3. Academic functioning during the COVID-19 pandemic according to sex.
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	Academic Functioning
	Men
	Women





	Quality
	−0.1 (1.9)
	0.0 (2.0)



	Time
	0.1 (2.5)
	1.0 (2.3) *



	Grades/Output
	0.3 (1.9)
	0.4 (2.1)



	Knowledge
	0.2 (2.3)
	0.2 (2.3)



	Reading
	0.3 (2.0)
	0.4 (2.0)



	Writing
	0.2 (2.0)
	0.5 (1.7) *



	Contact with teachers
	−2.0 (2.2) *
	−2.0 (2.2) *



	Interactions with students
	−2.9 (2.2) *
	−3.0 (2.0) *



	Balance study-private life
	−1.0 (2.8)
	−1.7 (2.4) *



	Role satisfaction
	−0.6 (2.3)
	−0.6 (2.4) *







Mean (SD) are shown. Significant changes relative to ‘before COVID-19′ (p < 0.005, after Bonferroni’ correction for multiple comparisons) are indicated by *. No significant differences between men and women were found.
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Table 4. Relationship between alcohol consumption and academic functioning.
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	Variable
	Alcoholic Drinks

per Week
	Drinking Days per Week
	Hangover

Severity
	Hangover

Frequency





	Quality
	
	
	
	



	Overall
	−0.067
	−0.014
	−0.043
	−0.084



	Men
	−0.203
	−0.061
	0.066
	0.028



	Women
	0.002
	−0.001
	−0.099
	−0.129



	Time
	
	
	
	



	Overall
	−0.025
	−0.007
	−0.119
	−0.167



	Men
	−0.077
	0.016
	0.066
	0.028



	Women
	−0.020
	−0.024
	−0.179
	−0.248



	Grades/Output
	
	
	
	



	Overall
	−0.157
	−0.073
	−0.086
	−0.225 *



	Men
	−0.253
	−0.074
	0.095
	−0.139



	Women
	−0.123
	−0.077
	−0.144
	−0.261 *



	Knowledge
	
	
	
	



	Overall
	−0.076
	0.023
	−0.009
	−0.066



	Men
	−0.138
	−0.011
	0.134
	0.009



	Women
	−0.056
	0.035
	−0.057
	−0.086



	Reading
	
	
	
	



	Overall
	0.065
	0.150
	0.026
	−0.027



	Men
	0.124
	0.256
	0.005
	0.048



	Women
	0.032
	0.114
	0.027
	−0.052



	Writing
	
	
	
	



	Overall
	−0.012
	0.028
	−0.066
	−0.076



	Men
	−0.086
	0.014
	0.038
	−0.175



	Women
	−0.011
	0.018
	−0.088
	−0.053



	Contact with teachers
	
	
	
	



	Overall
	−0.004
	0.009
	0.073
	0.037



	Men
	−0.024
	−0.053
	0.025
	0.064



	Women
	0.004
	0.032
	0.077
	0.051



	Interactions with students
	
	
	
	



	Overall
	−0.171
	0.189
	0.030
	0.098



	Men
	0.262
	0.200
	0.028
	0.215



	Women
	0.143
	0.196
	0.012
	0.075



	Balance study-private life
	
	
	
	



	Overall
	0.052
	0.053
	0.114
	0.007



	Men
	0.253
	0.273
	0.159
	0.105



	Women
	0.004
	0.007
	0.101
	0.022



	Role satisfaction
	
	
	
	



	Overall
	0.036
	0.079
	0.091
	0.010



	Men
	−0.072
	0.098
	0.159
	0.050



	Women
	0.084
	0.070
	0.058
	−0.001







Spearman’s correlations between difference scores (average score of the two COVID-19 lockdowns– before COVID-19) are shown. Significant correlations (p < 0.007, after Bonferroni’ correction) are indicated by *.
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Table 5. Demographics.
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	Variable
	Alcohol
	No Alcohol





	n
	156
	94



	Age (years)
	23.9 (4.4)
	22.4 (3.3)



	Living situation
	
	



	Alone
	18 (11.5 %)
	11 (11.7%)



	Together with others (students, friends)
	83 (53.2 %)
	18 (19.1%) *



	Together with family
	55 (35.3 %)
	65 (69.1%) *



	Educational level
	
	



	—Bachelor pharmacy or CPS
	83 (53.2 %)
	60 (63.8%)



	—Master pharmacy
	53 (34.0 %)
	23 (24.5%)



	—PhD-candidate
	20 (12.8 %)
	11 (11.7%)







Results for age are presented as mean and standard deviation (between brackets); other variables as number and percentage (between brackets). Significant differences between the alcohol and no alcohol group (p < 0.05) are indicated by *.
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Table 6. Academic functioning of participants that did or did not consume alcohol during the COVID-19 pandemic.






Table 6. Academic functioning of participants that did or did not consume alcohol during the COVID-19 pandemic.





	Academic Functioning
	Alcohol
	No alcohol





	Quality
	−0.4 (2.0)
	0.10 (2.1)



	Time
	0.78 (2.3) *
	0.69 (2.5)



	Grades/Output
	0.27 (1.9)
	0.61 (2.2)



	Knowledge
	0.05 (2.1)
	0.46 (2.6)



	Reading
	0.34 (2.0)
	0.43 (2.1)



	Writing
	0.42 (1.7) *
	0.43 (2.0)



	Contact with teachers
	−2.20 (2.1) *
	−1.82 (2.2) *



	Interactions with students
	−3.25 (1.9) *
	−2.57 (2.3) *



	Balance study-private life
	−1.71 (2.4) *
	−1.28 (2.7) *



	Role satisfaction
	−0.84 (2.2) *
	−0.17 (2.6)







Mean (SD) are shown. Significant changes relative to ‘before COVID-19′ (p < 0.005, after Bonferroni’ correction for multiple comparisons) are indicated by *. No significant differences between the alcohol and no alcohol group (p < 0.005, after Bonferroni’ correction for multiple comparisons) were found.
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