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Abstract


The first case of infection by SARS-CoV-2 (i.e., COVID-19) was officially recorded by the Italian National Health Service on 21 February 2020. Respiratory tract manifestations are the most common symptoms, such as gastrointestinal symptoms (GISs) like nausea or sickness, diarrhea, and anorexia, and psychological effects may be reported in affected individuals. However, similar symptoms may be observed in healthy people as a consequence of an anxiety state. Methods: We analyzed GISs and anxiety state during the COVID-19 lockdown period; from 9 March 2020 to 4 May 2020. A web-based survey consisting of 131 items was administered to 354 students affiliated with the School of Medicine of the University “Magna Graecia” of Catanzaro; Italy. A set of statistical analyses was performed to analyze the relationships among the answers to assess a correlation between the topics of interest. Results: The statistical analysis showed that 54.0% of interviewed reported at least one GISs, 36.16% of which reported a positive history for familial GISs (FGISs). The 354 subjects included in our cohort may be stratified as follows: 25.99% GISs and FGISs, 27.97% GISs and no-FGISs, 10.17% no-GISs and FGISs, 35.87% no-GISs and no-FGISs. Results indicated an anxiety state for 48.9% of respondents, of which 64.74% also presented GISs. In addition, considered dietary habits, we detect the increased consumption of hypercaloric food, sweetened drinks, and alcoholic beverages. Conclusions: The increase of GISs during the lockdown period in a population of medical students, may be correlated to both dietary habits and anxiety state due to a concern for one’s health.
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1. Introduction


The World Health Organization (WHO) defines Coronavirus Disease 2019 (COVID-19) as a serious challenge to the world public health. On 31 December 2019, a cluster of pneumonia cases of unknown etiology was reported in Wuhan, a Chinese city in the Hubei Province [1]. COVID-19 involves principally respiratory tract, and the clinical presentation was very similar to that recorded during the Severe Acute Respiratory Syndrome (SARS) outbreak of 2003 [2,3]. The virus rapidly spread worldwide, and it is responsible for a pandemic state with relevant clinical, psychological and economic consequences [4,5,6].



In Italy, the first case of infection by SARS Coronavirus 2 (SARS-CoV-2) was officially recorded on 21 February 2020 and on 11 March 2020, the WHO declared the COVID-19 outbreak a global pandemic and the Italian government enforced a lockdown measure, which is defined as a state of isolation and restricted access [7,8]. The lockdown period in Italy extended from 11 March to the following two months exactly until 4 May 2020.



The COVID-19 pandemic has influenced all aspects of human life with an unprecedented global crisis characterized by drastic changes in social life, personal freedom, and economic activities and has created distress, as well as exacerbation of mental health issues in a traumatic stress context, especially for healthcare workers [9].



Literature supports the association between anxiety and gastrointestinal symptoms (GISs) [10,11]. In subjects with functional gastrointestinal disorders, such as dyspepsia and irritable bowel syndrome, the presence of anxiety seems to play a major role in the genesis and the perception of symptoms [12]. The gastrointestinal tract and the nervous system are intimately connected via bidirectional signaling mechanisms characterized by neural, endocrine, and immune pathways, in a context knows as the “gut–brain axis” [13]. In particular, the central stress circuitry is the neural network that receives input from the somatic and visceral afferent systems and also from the visceral motor cortex and generates the stress response [14]. In this way, stress conditions could increase gastrointestinal motility and visceral sensitivity [15].



It has been proven that anxiety can affect many university students, particularly the ones affiliated with medical schools [16]. Indeed, medical students differ from the general population in terms of the high academic and professional standards placed on them. They are under constant stress due to the duration of their study plan characterized by higher work overload with physical and mental exhaustion. Recent studies conducted among medical students clearly report their psychological status concerning the present pandemic [17,18,19].



In this way, our study aimed to analyze GISs before and during the Italian lockdown for SARS-CoV-2 and the possible correlations of the lockdown on both the anxiety state and the referred changes in dietary habits in a population of students affiliated with the School of Medicine at the University “Magna Graecia” (UMG) of Catanzaro, Italy.




2. Materials and Methods


2.1. Study Design


We designed a web-based survey and eventually administered it to 354 medical students. Data has been acquired by using an online recruitment strategy over a period between 9 March 2020 and 4 May 2020. Our study was performed on 354 medical students, of which 111 males (31.4%) and 243 females (68.6%).



The following exclusion criteria were applied: (i) self-reported positivity to COVID-19, and (ii) subject not affiliated with the School of Medicine of the UMG, Italy. Both have been used to deny access to the survey, therefore, only the subjects who satisfied these criteria were allowed to complete the survey, while the others were discarded and unregistered. The second criterion has been checked limiting the access to the email domain released by UMG in order to check their affiliation. Our survey consists of 131 items, and it was designed as follow:




	
8 questions related to socio-demographic characteristics;



	
17 questions related to past medical history for GISs;



	
2 sets (before and during lockdown, respectively) of 17 questions related to the presence of GISs;



	
2 sets (before and during lockdown, respectively) of 10 questions to evaluate dietary habits;



	
2 sets (before and during lockdown, respectively) of 26 questions for anxiety evaluation, of these 12 indicate the common self-reported symptoms related to anxiety and 14 represent the Short Health Anxiety Inventory (SHAI) test, a psychometrically sound tool for assessing health anxiety [20].








According to SHAI, the related answers are based on a Likert-type scale representing a score defined in a range 0–3 for never, rarely, sometimes, and often, respectively.



It was intended to collect data related to (i) socio-demographic characteristics, (ii) GISs, and (iii) psychometric parameters. An exhaustive representation of our questionnaire has been reported in Table S1 (see Supplementary Materials).




2.2. Statistical Analysis


Statistical analyses have been performed both to explore the relationships among the answers and to assess a correlation between the topics of interest over the SARS-CoV-2 lockdown: occurrence of GISs, and the influence of anxiety state on these symptoms. All the computations were carried out by using IBM SPSS Statistics (IBM Corp., Armonk, NY, USA). Each test is chosen according to the type of data representing the information of interest, as appropriate.



Likert-type data may be analyzed by using nonparametric tests such as Spearman’s correlation, and Wilcoxon signed-rank test. Latter represents an optimal solution when independent variables consist of two categorical and related groups that make the application of a classic dependent t-test inappropriate. For instance, we use this test to correlate the GISs with the dietary habits within the same period. Otherwise, t-test and ANOVA have been used to analyze the changes over time; for instance, to evaluate the changes from pre-lockdown to during-lockdown, we use a Paired-samples t-test for scale data (e.g., level anxiety), and ANOVA for ordinal data (e.g., values in Likert-type scale). Each test has been chosen according to the type of data (e.g., ordinal, nominal, scale) to be analyzed and the period, as appropriate [21].



Furthermore, a preliminary assessment has been performed by using a descriptive analysis for summarizing data frequency and tendency. We codified the multiple-choice from raw text into integer values in order to define the related Likert-type scale assigning a progressive score for each answer. An independent-sample t-test has been performed on the anxiety level by using GISs as a grouping variable. It reports both the t-test for equality of means and Levene’s test for equality of variances. Therefore, the anxiety state has been correlated with the presence of GISs by performing a bivariate correlation and a test of significance for two-tailed. Spearman’s correlation has been used to study the psychometric parameters to evaluate the related anxiety state. For all subjects studied, a mathematical function has been applied in order to calculate the anxiety level by assigning to each answer a score; the final score is the sum of all scores related to psychometric evaluation. According to SHAI, we assumed the existence of an anxiety state for an anxiety level with a final score greater than or equal to 18. The periods before and during SARS-CoV-2 lockdown have been analyzed by performing an ANOVA test, to evaluate also how data changes within groups as changes in dietary habits, while a paired-samples t-test. Graphical representation of the figures is depicted by using contingency tables or crosstabs, in order to summarize the relationship between several categorical variables. Contingency tables do not report the statistical significance, as well as the bar chart used to summarize results in the before-during analysis. Therefore, the statistical significance has been evaluated by using the statistical tests described above for each set of data separately. We assume a value as statistically significant for a p-value less than 0.05.




2.3. Ethical Considerations


The study was conducted in accordance with the Helsinki Declaration. The participants received oral and written information regarding the study. All participants were informed that participation was voluntary and that they could withdraw at any time without consequences. The study protocol was approved by the local Research Ethics Committee (n.221/2020), and informed consent was obtained from all participants.





3. Results


Table S2 (see Supplementary Materials) summarizes demographic data related to subjects recruited for this study.



The statistical analysis conducted on our cohort showed that 54.0% of subjects interviewed, self-reported GISs. A clustered bar chart based on the contingency table related to the interactions between these symptoms is depicted in Figure 1 and shows 36.16% of the cohort students having positive history for familial GISs (FGISs). The 354 subjects in our sample may be grouped as follows: 25.99% GISs and FGISs, 27.97% GISs and no-FGDs, 10.17% no-GISs and FGISs, 35.87% no-GISs and no-FGISs. A nonparametric correlation based on the Spearman method has been performed to analyze the relationship between GISs and FGISs. Our results showed a high statistical significance between these parameters.



The collected data confirmed a relationship between GISs and FGISs. A detailed analysis assessed an anxiety state for 48.9% of interviewed, of which 64.74% reported also GISs (Figure 2).



Other analyses have been performed to study the relationships between anxiety level and the presence of GISs, as well as between the latter and the anxiety state. Table 1 reports the frequency analysis for the related anxiety state during the lockdown. Table 2 reports the correlation between this one and the presence of GISs, during the lockdown.



The anxiety level analysis (Table 3) shows that its mean value was 13.85 in pre-lockdown, while it increased to 18.18 during-lockdown (+31.26%); this increase was statistically significant.



Furthermore, it has been correlated with the presence of GISs during the lockdown by performing an independent-sample t-test. Table 4 shows the related group statistics, while Table 5 shows both equality of means and Levene’s test for equality of variances. GISs have been analyzed to study their evolution during the SARS-CoV-2 lockdown period. The information related to the GISs and dietary habits has been evaluated before and during the SARS-CoV-2 lockdown period and correlated by performing a Wilcoxon signed-rank test.



The latter has been structured on two sets of answers, each one concerning the period before and during the lockdown. Table 6 and Table 7 show the resultant output. For each pair of questions has been calculated if the correlation between these ones is statistically significant, thus if it may be used to provide evidence concerning the likelihood of their change during the lockdown period. Table 6 show that correlations between GISs before and during the SARS-CoV-2 lockdown are all statistically significant, while Table 7 show an increase in the consumption of specific food as meat, pizza, pre-cooked food, alcohol beverages, and sweetened drinks.



Furthermore, Figure 3 shows the data related to dietary habits, while the consequent onset of GISs is reported in Figure 4. Statistical significance related to before-during comparison has been reported in Table 7 for Figure 3, and in Table 6 for Figure 4. Data are in Likert-type scale, which represents the related score in a range 0–5 from “Never” to “Always”, an increase in the score represents a worsening; for each alteration, the related p-value has also been reported.



Table 8 reports the analysis conducted on anxiety state before and during the lockdown. Anxiety level and anxiety state have been reported above within Table 1, Table 2, Table 3, Table 4 and Table 5.




4. Discussion


The COVID-19 pandemic represents the most important public health emergency of the contemporary era. As a consequence of this new global scenario, many people have been suffering from a spike of excruciating psychological issues [22]. The social distancing and quarantine during the COVID-19 pandemic in general and the lockdown period in particular, have limited the activities of the population with increased prevalence of mental disorders [23]. Depression and anxiety are the most common mental illnesses that impact negatively on the quality of life [24]. Several studies indicate a high prevalence of psychological disturbances among medical and non-medical populations [16,17,25]. A study including 1210 respondents from 194 cities in China found that 54% of respondents rated the psychological impact of the COVID-19 outbreak as moderate or severe, 29% reported moderate to severe anxiety symptoms, and 17% reported moderate to severe depressive symptoms [26].



On this basis, the aim of the present study was to investigate self-reported functional GISs of a medical student’s population before and during the first Italian lockdown period and its potential correlation with the anxiety level and dietary habits. In this context, it is important to highlight that Italy was the first European country to announce severe nationwide limits on travel, as the government struggled to stem the spread of a COVID-19 outbreak. In our study, a set of 131 questions was performed on 354 medical students, of which 111 of whom males (31.4%) and 243 females (68.6%). Table S2 (see Supplementary Materials) summarizes demographic data of subjects recruited for this study. Two main reasons can explain the fact that the main part of our cohort is represented by females: (1) in Italy, the majority of medical students are women [27], and (2) females are more active in computer-mediated communication than men [28].



Our statistical analysis showed an anxiety state for 48.9% of interviewed, of which 64.74% report the association with GISs. Medical students show, in general, higher baseline rates of stress and anxiety, compared to the general population [16]. A systematic review of the prevalence of anxiety among this population outside of North America found a large range of prevalence between 7.7% and 65.5% [2]. A more recent meta-analysis analyzes the data from sixty-nine studies comprising 40,348 medical students and found that the global prevalence rate of anxiety among them was 33.8% [15]. Anxiety was most prevalent in the Middle East and Asia subjects, and the subgroup analyses by gender and year of study do not found statistical differences. Moreover, preliminary reports from the literature highlight how anxiety rates remain stable over the pandemic time among medical students or decrease when compared to non-medical ones [29]. This can be explained by a better knowledge of these subjects about incidence, prevalence, diagnosis, and treatments available for SARS-CoV-2 infection versus the non-medical students.



Also, we report statistically significant correlations between GISs before and during the SARS-CoV-2 lockdown for all evaluated symptoms (Table 6). Available literature data indeed note elevated psychiatric symptoms among university students, including anxiety during the lockdown period [30,31]. Our results confirm that stressful life events deeply influence the onset of anxiety in association with GISs. In particular, we found that all the GISs evaluated are statistically significant if compared before and during the lockdown. However, it must be taken into account that a pandemic is an exceptional situation that involves not only a single person or a community, but the worldwide population. Its long time influences and consequences on psychological and functional conditions of the global community are unknown.



Considered dietary habits, we detected not only the increased consumption of hyper-caloric food as meat, pizza, pre-cooked food, and sweetened drinks but also alcoholic beverages, with a reduction in the intake of fruits and vegetables. Some recent studies carried out in different countries have reported modification in alimentary profiles associated with the lockdown. In particular, increased consumption of foods with high sugar content, such as chocolate and salty snacks, has been reported [32,33]. The possible explanation of these alimentary regimen changes can be explained to the increased levels of anxiety and the difficulties to find open grocery stores close to home [34]. In addition, some evidence from the scientific literature indicates that GISs, and in particular abdominal pain and discomfort, are exacerbated by the intake of specific nourishment as foods rich in carbohydrates, fatty food agents such as alcohol beverages and spices [35]. In this way, we identify in our cohort an unhealthy alimentary pattern profile, that can be associated with the increased perception of GISs.



Finally, our study was conducted during the critical time of lockdown and social distancing, and to collect the data quickly, we selected a web-based survey method. This solution allows the direct guidance of respondents to a uniform resource locator and the students preferred online surveys [36]. Furthermore, it presents the advantages of saving time in its ease of use with limited cost, the ability to prevent errors, and finally, the rapid transmission of survey results [37]. An online survey may not allow the generalization of results, especially since anxiety and GISs may be due to many other factors other than the pandemic; it is also necessary to consider that the same nature of self-reported data, may result in response biases and in particular for anxiety assessment which may not always be as accurate as being assessed by a mental health professional. However, despite these limitations, our study provides information about the immediate psychological profile of Italian medical students to the COVID-19 pandemic in the gastroenterology setting.




5. Conclusions


Our data highlight the pivotal role of the gut-brain axis in human health and its interaction with the alimentary regimen and stressogenic life events to induce GISs. In particular, we highlight the role of stress conditions related to the lockdown, and we found that the concern for one’s health is directly related to a worsening of the GISs in medical students. The data presented show the indirect effects of the COVID-19 pandemic on the gastrointestinal tract and emphasize the role of a prolonged stress condition on psychological health status. Our data provides evidence that a large percentage of medical students have been suffering from anxiety symptoms and changed their dietary habits, during the ongoing pandemic. In this way, a cumulative and critical analysis of the data published in the literature on this topic can be helpful to better define the factors based on GISs and anxiety onset. In the future, the COVID-19 picture may continue to influence people’s lives, and the results of this study may assist in identifying medical students with functional problems, including GISs, so that they can be supported to cognitive-behavioral therapy.








Supplementary Materials


The following are available online at https://www.mdpi.com/2077-0383/10/6/1221/s1, Table S1: The survey consists of the following main categories: socio-demographic characteristics, GISs and psychometric parameters, Table S2: Descriptive characteristics of the respondent cohort.





Author Contributions


Conceptualization, L.A. and G.L.; methodology, L.A.; software, P.C.; validation, L.A., L.B. and P.C.; formal analysis, P.C.; investigation, L.A.; resources, E.B. and M.S.; data curation, P.C. and A.C.P.; writing—original draft preparation, P.C.; writing—review and editing, L.A., L.B. and S.F.; visualization, P.C., T.L., Y.L. and C.Z.; supervision, F.L. 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 Research Ethics Committee of University “Magna Graecia”, Catanzaro, Italy (n.221/2020).




Informed Consent Statement


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




Data Availability Statement


The data presented in this study are available on request from the corresponding author. The data are not publicly available due to privacy limitation.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Hui, D.S.C.; Zumla, A. Severe Acute Respiratory Syndrome: Historical, Epidemiologic, and Clinical Features. Infect. Dis. Clin. N. Am. 2019, 33, 869–889. [Google Scholar] [CrossRef] [Scilit]

	



Rabi, F.A.; Al Zoubi, M.S.; Kasasbeh, G.A.; Salameh, D.M.; Al-Nasser, A.D. SARS-CoV-2 and Coronavirus Disease 2019: What We Know So Far. Pathogens 2020, 9, 231. [Google Scholar] [CrossRef] [Scilit] [PubMed]

	



Malik, Y.S.; Kumar, N.; Sircar, S.; Kaushik, R.; Bhat, S.; Dhama, K.; Gupta, P.; Goyal, K.; Singh, M.P.; Ghoshal, U.; et al. Coronavirus Disease Pandemic (COVID-19): Challenges and a Global Perspective. Pathogens 2020, 9, 519. [Google Scholar] [CrossRef] [Scilit] [PubMed]

	



Słomka, A.; Kowalewski, M.; Żekanowska, E. Coronavirus Disease 2019 (COVID-19): A Short Review on Hematological Manifestations. Pathogens 2020, 9, 493. [Google Scholar] [CrossRef] [Scilit] [PubMed]

	



Gencer, S.; Lacy, M.; Atzler, D.; van der Vorst, E.P.C.; Döring, Y.; Weber, C. Immunoinflammatory, Thrombohaemostatic, and Cardiovascular Mechanisms in COVID-19. Thromb. Haemost. 2020, 120, 1629–1641. [Google Scholar] [CrossRef] [Scilit] [PubMed]

	



Nicola, M.; Alsafi, Z.; Sohrabi, C.; Kerwan, A.; Al-Jabir, A.; Iosifidis, C.; Agha, M.; Agha, R. The socio-economic implications of the coronavirus pandemic (COVID-19): A review. Int. J. Surg. 2020, 78, 185–193. [Google Scholar] [CrossRef] [Scilit] [PubMed]

	



Cucinotta, D.; Vanelli, M. WHO Declares COVID-19 a Pandemic. Acta Biomed. 2020, 91, 157–160. [Google Scholar] [CrossRef] [Scilit]

	



Abenavoli, L.; Cinaglia, P.; Luzza, F.; Gentile, I.; Boccuto, L. Epidemiology of Coronavirus Disease Outbreak: The Italian Trends. Rev. Recent Clin. Trials. 2020, 15, 87–92. [Google Scholar] [CrossRef] [Scilit]

	



D’Ettorre, G.; Ceccarelli, G.; Santinelli, L.; Vassalini, P.; Innocenti, G.P.; Alessandri, F.; Koukopoulos, A.E.; Russo, A.; d’Ettorre, G.; Tarsitani, L. Post-Traumatic Stress Symptoms in Healthcare Workers Dealing with the COVID-19 Pandemic: A Systematic Review. Int. J. Environ. Res. Public Health 2021, 18, 601. [Google Scholar] [CrossRef] [Scilit] [PubMed]

	



Addolorato, G.; Mirijello, A.; D’Angelo, C.; Leggio, L.; Ferrulli, A.; Abenavoli, L.; Vonghia, L.; Cardone, S.; Leso, V.; Cossari, A.; et al. State and trait anxiety and depression in patients affected by gastrointestinal diseases: Psychometric evaluation of 1641 patients referred to an internal medicine outpatient setting. Int. J. Clin. Pract. 2008, 62, 1063–1069. [Google Scholar] [CrossRef] [Scilit] [PubMed]

	



Larussa, T.; Flauti, D.; Abenavoli, L.; Boccuto, L.; Suraci, E.; Marasco, R.; Imeneo, M.; Luzza, F. The Reality of Patient-Reported Outcomes of Health-Related Quality of Life in an Italian Cohort of Patients with Inflammatory Bowel Disease: Results from a Cross-Sectional Study. J. Clin. Med. 2020, 9, 2416. [Google Scholar] [CrossRef] [Scilit]

	



Söderquist, F.; Syk, M.; Just, D.; Kurbalija Novicic, Z.; Rasmusson, A.J.; Hellström, P.M.; Ramklint, M.; Cunningham, J.L. A cross-sectional study of gastrointestinal symptoms, depressive symptoms and trait anxiety in young adults. BMC Psychiatry 2020, 20, 535. [Google Scholar] [CrossRef] [Scilit]

	



Tait, C.; Sayuk, G.S. The Brain-Gut-Microbiotal Axis: A framework for understanding functional GI illness and their therapeutic interventions. Eur. J. Intern. Med. 2021, 84, 1–9. [Google Scholar] [CrossRef] [Scilit]

	



Fung, C.; Vanden Berghe, P. Functional circuits and signal processing in the enteric nervous system. Cell. Mol. Life Sci. 2020, 77, 4505–4522. [Google Scholar] [CrossRef] [Scilit]

	



Huerta-Franco, M.R.; Vargas-Luna, M.; Montes-Frausto, J.B.; Morales-Mata, I.; Ramirez-Padilla, L. Effect of psychological stress on gastric motility assessed by electrical bio-impedance. World J. Gastroenterol. 2012, 18, 5027–5033. [Google Scholar] [CrossRef] [Scilit]

	



Quek, T.T.; Tam, W.W.; Tran, B.X.; Zhang, M.; Zhang, Z.; Ho, C.S.; Ho, R.C. The Global Prevalence of Anxiety Among Medical Students: A Meta-Analysis. Int. J. Environ. Res. Public Health 2019, 16, 2735. [Google Scholar] [CrossRef] [Scilit]

	



Almazan, A.N.; Chun, A.S.; Perez-Urbano, I. The Medical Student Response to the Mental Health Consequences of COVID-19. Acad. Psychiatry 2020, 44, 689–690. [Google Scholar] [CrossRef] [Scilit] [PubMed]

	



Sun, S.; Goldberg, S.B.; Lin, D.; Qiao, S.; Operario, D. Psychiatric symptoms, risk, and protective factors among university students in quarantine during the COVID-19 pandemic in China. Glob. Health 2021, 17, 15. [Google Scholar] [CrossRef] [Scilit] [PubMed]

	



Sheraton, M.; Deo, N.; Dutt, T.; Surani, S.; Hall-Flavin, D.; Kashyap, R. Psychological effects of the COVID 19 pandemic on healthcare workers globally: A systematic review. Psychiatry Res. 2020, 292, 113360. [Google Scholar] [CrossRef] [Scilit] [PubMed]

	



Salkovskis, P.M.; Rimes, K.A.; Warwick, H.M.; Clark, D.M. The Health Anxiety Inventory: Development and validation of scales for the measurement of health anxiety and hypochondriasis. Psychol. Med. 2002, 32, 843–853. [Google Scholar] [CrossRef] [Scilit]

	



Norman, G. Likert scales, levels of measurement and the “laws” of statistics. Adv. Health Sci. Educ. Theory Pract. 2010, 15, 625–632. [Google Scholar] [CrossRef] [Scilit] [PubMed]

	



Pfefferbaum, B.; North, C.S. Mental Health and the CoVid-19 Pandemic. N. Engl. J. Med. 2020, 383, 510–512. [Google Scholar] [CrossRef] [Scilit] [PubMed]

	



Hu, S.; Tucker, L.; Wu, C.; Yang, L. Beneficial Effects of Exercise on Depression and Anxiety During the Covid-19 Pandemic: A Narrative Review. Front. Psychiatry 2020, 11, 587557. [Google Scholar] [CrossRef] [Scilit]

	



Hohls, J.K.; König, H.H.; Quirke, E.; Hajek, A. Association between anxiety, depression and quality of life: Study protocol for a systematic review of evidence from longitudinal studies. BMJ Open 2019, 9, e027218. [Google Scholar] [CrossRef] [Scilit] [PubMed]

	



Tung, Y.J.; Lo, K.K.H.; Ho, R.C.M.; Tam, W.S.W. Prevalence of depression among nursing students: A systematic review and meta-analysis. Nurse Educ. Today 2018, 63, 119–129. [Google Scholar] [CrossRef] [Scilit]

	



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

	



AlmaLaurea. National Survey of College Graduates. 2019. Available online: https://www.almalaurea.it (accessed on 3 March 2021).

	



Sun, B.; Mao, H.; Yin, C. Male and Female Users’ Differences in Online Technology Community Based on Text Mining. Front. Psychol. 2020, 11, 806. [Google Scholar] [CrossRef] [Scilit]

	



Hope, V.; Henderson, M. Medical student depression, anxiety and distress outside North America: A systematic review. Med. Educ. 2014, 48, 963–979. [Google Scholar] [CrossRef] [Scilit]

	



Giusti, L.; Salza, A.; Mammarella, S.; Bianco, D.; Ussorio, D.; Casacchia, M.; Roncone, R. #Everything Will Be Fine. Duration of Home Confinement and “All-or-Nothing” Cognitive Thinking Style as Predictors of Traumatic Distress in Young University Students on a Digital Platform During the COVID-19 Italian Lockdown. Front. Psychiatry 2020, 11, 574812. [Google Scholar] [CrossRef] [Scilit]

	



Lasheras, I.; Gracia-García, P.; Lipnicki, D.M.; Bueno-Notivol, J.; López-Antón, R.; de la Cámara, C.; Lobo, A.; Santabárbara, J. Prevalence of Anxiety in Medical Students during the COVID-19 Pandemic: A Rapid Systematic Review with Meta-Analysis. Int. J. Environ. Res. Public Health 2020, 17, 6603. [Google Scholar] [CrossRef] [Scilit]

	



Miguel, A.Q.C.; Tempski, P.; Kobayasi, R.; Mayer, F.B.; Martins, M.A. Predictive factors of quality of life among medical students: Results from a multicentric study. BMC Psychol. 2021, 9, 36. [Google Scholar] [CrossRef] [Scilit] [PubMed]

	



Pérez-Rodrigo, C.; Gianzo Citores, M.; Hervás Bárbara, G.; Ruiz-Litago, F.; Casis Sáenz, L.; Arija, V.; López-Sobaler, A.M.; Martínez de Victoria, E.; Ortega, R.M.; Partearroyo, T.; et al. Patterns of Change in Dietary Habits and Physical Activity during Lockdown in Spain Due to the COVID-19 Pandemic. Nutrients 2021, 13, 300. [Google Scholar] [CrossRef] [Scilit] [PubMed]

	



Scarmozzino, F.; Visioli, F. Covid-19 and the Subsequent Lockdown Modified Dietary Habits of Almost Half the Population in an Italian Sample. Foods 2020, 9, 675. [Google Scholar] [CrossRef] [Scilit] [PubMed]

	



Okawa, Y.; Fukudo, S.; Sanada, H. Specific foods can reduce symptoms of irritable bowel syndrome and functional constipation: A review. Biopsychosoc. Med. 2019, 13, 10. [Google Scholar] [CrossRef] [Scilit] [PubMed]

	



McLean, S.F. Case-Based Learning and its Application in Medical and Health-Care Fields: A Review of Worldwide Literature. J. Med. Educ. Curric. Dev. 2016, 3, JMECD–S20377. [Google Scholar] [CrossRef] [Scilit] [PubMed]

	



Geldsetzer, P. Use of Rapid Online Surveys to Assess People’s Perceptions During Infectious Disease Outbreaks: A Cross-sectional Survey on COVID-19. J. Med. Internet Res. 2020, 22, e18790. [Google Scholar] [CrossRef] [Scilit] [PubMed]








[image: Jcm 10 01221 g001] 





Figure 1. Clustered bar chart based on the contingency table related to the interactions between GISs and FGISs during the lockdown period. 






Figure 1. Clustered bar chart based on the contingency table related to the interactions between GISs and FGISs during the lockdown period.
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Figure 2. Clustered bar chart based on the contingency table related to the interactions between GISs and anxiety state during the lockdown period. 






Figure 2. Clustered bar chart based on the contingency table related to the interactions between GISs and anxiety state during the lockdown period.
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Figure 3. Dietary habits before and during the SARS-CoV-2 lockdown period, within the range 0 (never) to 5 (always). 






Figure 3. Dietary habits before and during the SARS-CoV-2 lockdown period, within the range 0 (never) to 5 (always).
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Figure 4. GISs before and during the SARS-CoV-2 lockdown period, within the range 0 (never) to 5 (always). 






Figure 4. GISs before and during the SARS-CoV-2 lockdown period, within the range 0 (never) to 5 (always).
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Table 1. Anxiety state: frequency analysis.






Table 1. Anxiety state: frequency analysis.





	
Group

	
Frequency

	
Percent

	
Valid Percent

	
Cumulative Percent






	
Before

	
NO

	
331

	
93.5

	
93.5

	
93.5




	
YES

	
23

	
6.5

	
6.5

	
100.0




	
Total

	
354

	
100.0

	
100.0

	




	
During

	
NO

	
181

	
51.1

	
51.1

	
51.1




	
YES

	
173

	
48.9

	
48.9

	
100.0




	
Total

	
354

	
100.0

	
100.0

	











 





Table 2. Correlation between anxiety state and presence of GISs.






Table 2. Correlation between anxiety state and presence of GISs.





	

	
Presence of GISs






	
Spearman’s rho

	
Anxiety state

	
Correlation Coefficient

	
0.212




	
Sig. (2-Tailed)

	
<0.001




	
n

	
354











 





Table 3. Anxiety level before and during the lockdown period.






Table 3. Anxiety level before and during the lockdown period.





	
Group

	
n

	
Mean

	
Std. Deviation

	
Sig. (2-Tailed)






	
Before

	
Anxiety level

	
354

	
13.85

	
2.997

	
<0.001




	
Valid N (listwise)

	
354

	

	




	
During

	
Anxiety level

	
354

	
18.12

	
7.290




	
Valid N (listwise)

	
354

	

	











 





Table 4. Correlation between anxiety level and presence of GISs during the lockdown: group statistics; see Table 5 for statistical significance.






Table 4. Correlation between anxiety level and presence of GISs during the lockdown: group statistics; see Table 5 for statistical significance.





	

	
GISs

	
n

	
Mean

	
Std. Deviation

	
Std. Error Mean






	
Anxiety level

	
NO

	
163

	
16.08

	
6.357

	
0.498




	
YES

	
191

	
19.85

	
7.595

	
0.550











 





Table 5. Correlation between anxiety level and presence of GISs during the lockdown: independent samples.






Table 5. Correlation between anxiety level and presence of GISs during the lockdown: independent samples.





	

	
Levene’s Test for Equality of Variances

	
t-Test for Equality of Means




	
F

	
Sig.

	
t

	
df

	
Sig. (2-Tailed)

	
Mean Difference

	
Std. Error Difference






	
Anxiety level

	
Equal variances assumed

	
6.527

	
0.011

	
−5.018

	
352

	
<0.001

	
−3.774

	
0.752




	
Equal variances not assumed

	

	

	
−5.089

	
351.874

	
<0.001

	
−3.774

	
0.742











 





Table 6. Correlation between GISs before and during the SARS-CoV-2 lockdown.






Table 6. Correlation between GISs before and during the SARS-CoV-2 lockdown.





	GISs
	p-Value





	Diarrhea
	<0.001



	Constipation
	<0.001



	Pain During Defecation
	<0.001



	Blood in feces
	0.003



	Nausea
	<0.001



	Sickness
	<0.001



	Indigestion
	<0.001



	Heartburn (Pre-Meal)
	<0.001



	Heartburn (After-Meal)
	<0.001



	Stomachache
	<0.001



	Fullness and early safety
	<0.001



	Hypophagia
	0.001



	Hyperphagia
	0.026



	Dyspepsia
	0.007



	Abdominal inflation
	<0.001



	Abdominal cramps
	<0.001










 





Table 7. Correlation between dietary habits before and during the SARS-CoV-2 lockdown period.






Table 7. Correlation between dietary habits before and during the SARS-CoV-2 lockdown period.





	Dietary Items
	p-Value





	Fruits/Vegetables
	0.183



	Meat
	0.015



	Pasta
	0.088



	Pizza
	<0.001



	Desserts
	0.505



	Pre-Cooked Food
	<0.001



	Alcohol Beverages
	<0.001



	Soda
	<0.001



	Cheese and sausages
	0.015










 





Table 8. Correlation between psychometric parameters before and during the SARS-CoV-2 lockdown period.






Table 8. Correlation between psychometric parameters before and during the SARS-CoV-2 lockdown period.





	

	
t

	
df

	
Sig. (2-tailed)

	
Mean Difference

	
Std. Error Difference

	
95% Confidence Interval of the Difference




	
Lower

	
Upper






	
Headache

	
Equal variances assumed

	
−9.955

	
706

	
<0.001

	
−0.805

	
0.081

	
−0.964

	
−0.646




	
Equal variances not assumed

	
−9.955

	
697.555

	
<0.001

	
−0.805

	
0.081

	
−0.964

	
−0.646




	
Fainting or dizziness

	
Equal variances assumed

	
1.723

	
706

	
0.085

	
0.124

	
0.072

	
−0.017

	
0.266




	
Equal variances not assumed

	
1.723

	
630.337

	
0.085

	
0.124

	
0.072

	
−0.017

	
0.266




	
Chest pain or discomfort

	
Equal variances assumed

	
<0.001

	
706

	
1.000

	
<0.001

	
0.074

	
−0.145

	
0.145




	
Equal variances not assumed

	
<0.001

	
647.664

	
1.000

	
<0.001

	
0.074

	
−0.145

	
0.145




	
Back pain

	
Equal variances assumed

	
−8.094

	
706

	
<0.001

	
−0.686

	
0.085

	
−0.853

	
-0.520




	
Equal variances not assumed

	
−8.094

	
704.141

	
<0.001

	
−0.686

	
0.085

	
−0.853

	
−0.520




	
Stomach pain and nausea

	
Equal variances assumed

	
−5.172

	
706

	
<0.001

	
−0.421

	
0.081

	
−0.581

	
−0.261




	
Equal variances not assumed

	
−5.172

	
705.819

	
<0.001

	
−0.421

	
0.081

	
-0.581

	
−0.261




	
Muscle aches

	
Equal variances assumed

	
−14.273

	
706

	
<0.001

	
−0.975

	
0.068

	
−1.109

	
−0.841




	
Equal variances not assumed

	
−14.273

	
672.848

	
<0.001

	
−0.975

	
0.068

	
−1.109

	
−0.841




	
Shortness of breath

	
Equal variances assumed

	
−8.587

	
706

	
<0.001

	
−0.556

	
0.065

	
−0.684

	
−0.429




	
Equal variances not assumed

	
−8.587

	
701.109

	
<0.001

	
−0.556

	
0.065

	
−0.684

	
−0.429




	
Hot/Cold flash

	
Equal variances assumed

	
−8.408

	
706

	
<0.001

	
−0.551

	
0.066

	
−0.679

	
−0.422




	
Equal variances not assumed

	
−8.408

	
701.436

	
<0.001

	
−0.551

	
0.066

	
−0.679

	
−0.422




	
Lump in the throat

	
Equal variances assumed

	
−8.393

	
706

	
<0.001

	
−0.554

	
0.066

	
−0.683

	
−0.424




	
Equal variances not assumed

	
−8.393

	
695.004

	
<0.001

	
−0.554

	
0.066

	
−0.683

	
−0.424




	
Weakness

	
Equal variances assumed

	
−11.863

	
706

	
<0.001

	
−0.799

	
0.067

	
−0.932

	
−0.667




	
Equal variances not assumed

	
−11.863

	
674.446

	
<0.001

	
−0.799

	
0.067

	
−0.932

	
−0.667




	
Feeling that your arms or legs are heavy

	
Equal variances assumed

	
−9.521

	
706

	
<0.001

	
−0.661

	
0.069

	
-0.797

	
-0.525




	
Equal variances not assumed

	
−9.521

	
681.280

	
<0.001

	
−0.661

	
0.069

	
−0.797

	
−0.525




	
Abnormal sensations of numbness and tingling

	
Equal variances assumed

	
−19.020

	
706

	
<0.001

	
−1.130

	
0.059

	
−1.247

	
−1.013




	
Equal variances not assumed

	
−19.020

	
519.731

	
<0.001

	
−1.130

	
0.059

	
−1.247

	
−1.013
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