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Introduction

The coronavirus disease 2019 (COVID-19) pandemic and quarantine have raised concerns regarding their negative psychological effects on populations [START_REF] Brooks | The psychological impact of quarantine and how to reduce it: rapid review of the evidence[END_REF]. These worries were rapidly confirmed [START_REF] Wang | Immediate psychological responses and associated factors during the initial stage of the 2019 coronavirus disease (COVID-19) epidemic among the general population in China[END_REF], especially among university students, whose vulnerability to mental health difficulties is well established [START_REF] Ibrahim | A systematic review of studies of depression prevalence in university students[END_REF]. For instance, the nationwide COSAMe study found high prevalence rates of self-reported suicidal thoughts, distress, depression, anxiety, and stress, among 69,054 French students surveyed during the first COVID-19 lockdown [START_REF] Wathelet | Factors Associated With Mental Health Disorders Among University Students in France Confined During the COVID-19 Pandemic[END_REF].

Notably, specific concerns have been raised about healthcare students, considered as particularly vulnerable to mental health disorders, due to several stressors such as heavy academic and clinical workload, examinations, competition, difficulties in combining personal and professional life, financial burdens, or exposure to human suffering [START_REF] Dyrbye | Systematic review of depression, anxiety, and other indicators of psychological distress among U.S. and Canadian medical students[END_REF]. Indeed, previous reports found high rates of depression and anxiety in this population [START_REF] Dyrbye | Systematic review of depression, anxiety, and other indicators of psychological distress among U.S. and Canadian medical students[END_REF][START_REF] Gorter | Psychological stress and health in undergraduate dental students: Fifth year outcomes compared with first year baseline results from five European dental schools[END_REF][START_REF] Zhang | Extent of compassion satisfaction, compassion fatigue and burnout in[END_REF]. A systematic review, published before the COVID-19 outbreak, even estimated at 33.8% the prevalence of anxiety among medical students [START_REF] Quek | The global prevalence of anxiety among medical students: A metaanalysis[END_REF]. Surprisingly, a recent systematic review including studies conducted during the COVID-19 pandemic found a lower prevalence rate of anxiety (28%) in medical students than before the pandemic [START_REF] Lasheras | Prevalence of anxiety in medical students during the covid-19 pandemic: A rapid systematic review with meta-analysis[END_REF]. Two Chinese studies also found that medical students were less likely to suffer from distress, severe anxiety, and depression than non-medical students during the initial stage of the 2019 coronavirus disease [START_REF] Chang | Mental health status and its influencing factors among college students during the epidemic of COVID-19[END_REF][START_REF] Xie | The immediate psychological effects of Coronavirus Disease 2019 on medical and non-medical students in China[END_REF]. However, those two studies compared medical students to non-medical students, grouping together healthcare students (except medical students) and others. This exploratory study reanalyzed the prevalence rates of self-reported suicidal thoughts, distress, stress, anxiety, and depression obtained by the COSAMe study during the first COVID-19 related lockdown in France. Here, we aimed at comparing medical, non-medical healthcare, and nonhealthcare French university students and assessing the risk of mental health problems according to the type of university studies, by adjusting for potential confounders.

Methods

COSAMe study

The study used data from the first time measurement (from April 17 to May 4, 2020) of the repeated cross-sectional university-based COSAMe survey. A total of 69,054 students fully completed the study questionnaire. They were asked to report suicidal thoughts during the previous month, distress resulting from a stressful life event (as assessed by the Impact of Events Scale-Revised -IES-R), perceived stress (Perceived Stress Scale -PSS-10), depression (Beck Depression Inventory -BDI-13), and anxiety (20-item State-Trait Anxiety Inventory, State subscale -STAI Y-2). Outcomes were the presence of severe self-reported symptoms, i.e., suicidal thoughts or a high score (i.e., IES-R score >36; PSS-10 score >26; BDI-13 score >15; or STAI-Y2 score >55) on at least one scale. Sociodemographic characteristics (gender, year of study, area, being a foreign student, living in a worst hit department), precariousness indicators (loss of income due to quarantine, quality housing), health-related data (history of psychiatric follow-up, physical activity during the quarantine, and having experienced symptoms consistent with COVID-19), social relationship data (feeling socially integrated before the quarantine, having children, housing composition during the quarantine, concern for relatives' health, and quality of social relationships during the quarantine, regular outings during quarantine due to associative, university or professional activities), and media/information data (consumption of media information related to the pandemic, and quality of information perceived) were also collected. This survey was examined by a French research ethics committee, the Comité de Protection des Personnes Ile de France VIII, before its initiation. Oral or written consent was not required for this study because responding to the survey was considered consent to participate.

The CHERRIES checklist, recommended for reporting the results of Internet e-surveys, is available in Supplementary material 1 [START_REF] Gunther | Improving the Quality of Web Surveys: The Checklist for Reporting Results of Internet E-Surveys (CHERRIES)[END_REF]. Detailed methods (provided in Supplementary material 2)have been published elsewhere [START_REF] Wathelet | Factors Associated With Mental Health Disorders Among University Students in France Confined During the COVID-19 Pandemic[END_REF].

University studies

To explore prevalence rates according to the type of university studies, respondents were classified into 3 categories: medical students, non-medical healthcare students (i.e., nursing, pharmacy, dental, physiotherapy, midwifery, speech-therapist and psychologist students, as well as future physical educators, nutritionists, biomedicals, and nursing assistants), and non-healthcare students (all students who did not match the previous categories were considered as non-healthcare students).

In France, the PACES (the first common core year for health studies) is common for four specializations: medicine, pharmacy, dentistry, and midwifery. The PACES consists of a common component for all students, and a specialized component chosen by the student. PACES students who specified their specialization were assigned to the corresponding group: medical students for "medicine" and non-medical healthcare students for "pharmacy", "dentistry", and "midwifery". When there was no indication of the specialization, the medical studies being the most popular, the students were assigned to the medical students' group.

Statistical analysis

We described the sample using numbers and percentages. Chi-2 tests were realized to compare sample characteristics and mental health outcome distributions according to the type of university studies (medical, non-medical healthcare, and non-healthcare studies).

Multivariable logistic regression analyses were performed to assess the association between the type of university studies and having at least one poor mental health outcome. Similar analyses were performed for each mental health outcome, i.e., self-reported suicidal thoughts and severe selfreported symptoms of distress, stress, depression, and anxiety. Subgroup analyses by year of study (1 st year, 2 nd or 3 rd year, 4 th year and above) were also performed. All explanatory variables were included.

Associations between the type of university studies and mental health outcomes are presented as adjusted odds ratios (aORs) and 95% confidence intervals (CI).

Data analysis was performed using R version 3.6.1 (R Project for Statistical Computing). The significance level was set at α = .05, and all tests were 2-tailed.

Results

Sample characteristics

A total of 69,028 students were analyzed (26 students were excluded because no information regarding the type of university studies was available). There were 4,193 medical students, 5,431 nonmedical healthcare students, and 59,404 non-healthcare students.

The distribution of the variables significantly differed depending on the type of studies (Supplementary Table 1). Notably, medical students were mostly in their first year of study (67.1% vs 44.2% and 45.8% for other non-medical healthcare and non-healthcare students, respectively, p<0.001). They were less likely to report a loss of income (13.1% vs 22.3% and 22.5%, p<0.001), to declare a history of psychiatry follow-up (8.2% vs 14.8% and 10.0%, p<0.001) and to have experienced symptoms consistent with COVID-19 (20.4% vs 24.7% and 23.6%, p<0.001) but more likely to consider living in high-quality housing (86.5% vs 82.5% and 82.0%, p<0.001). They also considered themselves as better informed (37.8% vs 32.5% and 35.1%, p<0.001).

Mental health outcomes

Compared to non-healthcare students and non-medical healthcare students, medical students were less likely to report at least one poor mental health outcome (39.0% vs 42.7%, p<0.001, compared to other healthcare students, and 39.0% vs 43.1%, p<0.001, compared to non-healthcare students).

No difference was observed between non-medical healthcare students and non-healthcare students (Figure 1).

Prevalence rates of all poor mental health outcomes were significantly lower among medical students compared to other healthcare students and compared to non-healthcare students: 9.1% vs 11.5% (p<0.001) and 11.6% (p<0.001) for suicidal thoughts, 17.9% vs 21.0% (p<0.001) and 22.8% (p<0.001) for severe distress, 23.4% vs 25.4% (p=0.029) and 24.8% (p=0.049) for severe stress, 13.6% vs 15.3% (p=0.025) and 16.4% (p<0.001) for severe depression, and 25.0% vs 27.3% (0.015) and 27.7% (p<0.001) for severe anxiety. Compared to non-healthcare students, non-medical healthcare students were significantly at lower risk of severe self-reported depression (15.3% vs 16.4%, p=0.035) and distress (21.0% vs 22.8%, p=0.003).

After adjustment, compared to non-healthcare students, non-medical healthcare and medical students were significantly at lower risk of presenting at least one poor mental health outcome (adjusted OR [95%CI] = 0.86 [0.80-0.91] and 0.87 [0.81-0.93], respectively) (Table 1).

Compared to non-healthcare students, medical students were significantly at lower risk of suicidal thoughts (0.83 [0.74-0.93]), severe self-reported distress (0.75 [0.69-0.82], and depression (0.83 [0.75-0.92]). There was no significant association with severe anxiety and stress. Compared to non-healthcare students, non-medical healtlcare students were significantly at lower risk of severe self-reported distress (0.79 [0.73-0.85]), stress (0.92 [0.85-0.98]), depression (0.83 [0.76-0.91]), and anxiety (0.86 [0.80-0.92]). There was no significant association with suicidal thoughts. Similar patterns were found in the subgroup analyzes, except for first year students. Within this sub-group, compared to non-healthcare students, medical students were less at risk of suicidal thoughts and severe self-reported distress (0.78 [0.67-0.90] and 0.86 [0.77-0.95], respectively). However, they were more at risk of severe stress (1.15 [1.04-1.26]). No difference was found between non-medical healthcare students and non-healthcare students.

Discussion

This survey study of 69,028 students found high prevalence rates of mental health problems whatever the type of university studies (medical, non-medical healhcare, and non-healthcare studies).

Healthcare studies (both medical and non-medical healthcare students) were associated with a lower risk of presenting at least one poor mental health outcome (a 13% and a 14% decrease, respectively, compared to non-healthcare students). Compared to non-healthcare students, medical students were significantly at lower risk of suicidal thoughts, severe self-reported distress, and depression. Compared to non-healthcare students, non-medical healthcare students were significantly at lower risk of severe self-reported distress, stress, depression, and anxiety.

These results are in line with those found by two recent Chinese studies [START_REF] Chang | Mental health status and its influencing factors among college students during the epidemic of COVID-19[END_REF][START_REF] Xie | The immediate psychological effects of Coronavirus Disease 2019 on medical and non-medical students in China[END_REF]. However, unlike these studies, we differentiated non-medical healthcare students from non-healthcare students. Similar results were found in all healthcare students (medical and non-medical), with a reduced risk of reporting a poor mental health outcome in the two samples, compared to other students.

Little is known about the mediating factors, especially among non-medical healthcare students, but a recent study identified that medical students involved in the COVID-19 response reported lower levels of anxiety, depression, and burnout compared with their non-involved peers [START_REF] Aebischer | Physical and psychological health of medical students involved in the coronavirus disease 2019 response in Switzerland[END_REF]. These results are in line with studies among healthcare workers suggesting that the pandemic has a stronger psychological impact on non-front-line or non-medical professionals than on front-line healthcare workers [START_REF] Horn | Psychological impact of the COVID-19 pandemic on non-frontline healthcare workers[END_REF][START_REF] Hummel | Mental Health Among Medical Professionals During the COVID-19 Pandemic in Eight European Countries: Cross-sectional Survey Study[END_REF]. Stress associated with the feeling that quarantine compromised professional prospects, which might be less important among healthcare students, has also been put forward [START_REF] Vigouroux | The Psychological Vulnerability of French University Students to the COVID-19 Confinement[END_REF].

If these assumptions can contribute to the explanation of the results for the more advanced students, this is not the case for first year students, as they have no clinical activity, and have not passed the entrance exam yet. [START_REF] Bolatov | Online-Learning due to COVID-19 Improved Mental Health Among Medical Students[END_REF] suggested that online learning due to the COVID-19 pandemic might have mediated this risk reduction by decreasing the usual exposure to stresss [START_REF] Dyrbye | Systematic review of depression, anxiety, and other indicators of psychological distress among U.S. and Canadian medical students[END_REF]: decrease of expenses, ability to combine studying with personal life, self-education, and reduction of the clinical placements. However, in the subgroup analyzes, we observed that among first year students, medical studies were associated with a higher risk of stress, which seems to invalidate this hypothesis among the first year students. On the other hand, medical studies were a protective factor against suicidal thoughts and distress, including among first year students. As observed during previous epidemics, Khalid et al. found that psychological distress was associated with lack of knowledge about the COVID-19 [START_REF] Khalid | Relationship between knowledge on COVID-19 and psychological distress among students living in quarantine: an email survey[END_REF]. In our study, the quality of the information received was evaluated but the level of knowledge, presumed to be higher among healthcare students, was not evaluated and could explain our results. Finally, among medical students, self-efficacy and self-esteem were identified as protective factors for psychological distress [START_REF] Arima | Factors associated with the mental health status of medical students during the COVID-19 pandemic: A cross-sectional study in Japan[END_REF], and higher levels of resilience, observed in both clinical (students in the third year and above) and pre-clinical (students in first and second years) undergraduate medical students, may have promoted adaptive coping strategies facing the pandemic context (van der Merwe, Botha and Joubert, 2020). These coping strategies might also explain the results of pre-pandemic studies, which had already observed a higher prevalence of mental health disorders in non-healthcare students than in healthcare students [START_REF] Honney | Comparison of levels of depression in medical and non-medical students[END_REF][START_REF] Sheokand | Social Determinants, Psychosocial Function and Mental Health among Medical and Non-Medical students[END_REF][START_REF] Voltmer | Study-related behavior patterns of medical students compared to students of science, technology, engineering and mathematics (STEM): A three-year longitudinal study[END_REF].

Limitations

The following limitations should be considered in the interpretation of these results: (1) a probable self-selection bias, limited by the large number of respondents and the performance of multivariate analyzes to take into account the inter-group differences, (2) the assignment to the group of medical students for PACES students without specifying specialization which may have led to an information bias, (3) the impossibility of establishing a causal link between pandemic context and mental health disorders in a cross-sectional study, but our results are in line with many previous studies, (4) the data collected were declarative, which may have limited the quality of the adjustment for the socio-economic indicators, medical data and quality of information received, and (5) this study is limited to the first confinement, studies confirming this result beyond the first confinement should be carried out.

In conclusion, although we measured high prevalence rates of mental health disorders whatever the type of university studies, being a healthcare student is a protective factor for mental health problems among confined students in the COVID-19 pandemic context, at least during the first quarantine in France. Factors mediating the lower rate of mental health symptoms in health students still need to be explored.
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 1 Figure 1: Prevalence rates of mental health outcome according to the type of university studies and results of bivariate analyzes. * = <0.05; ** = <0.01; *** = <0.001

$ Adjusted for all variables described in Supplementary Table 1.