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Medical students and the response to COVID-19: Educational preparedness and psychological impact of their involvement in communicating with patients' relatives

Introduction

The outbreak of COVID-19 in December 2019 in China became a worldwide threat, declared as a pandemic in March 2020 by the World Health Organization. Health care workers are facing one of the greatest challenges of the century. For most hospitals, this is an unprecedented challenge in which various aspects of hygiene concepts are under strain. All structures had to face the lack of protective measures and equipment and expansion of intensive care unit beds. France, along with other countries, took several drastic public measures including lockdown to face the gravity of the COVID-19 crisis. The role of medical students in the response to the COVID-19 crisis remains unclear [START_REF] Rose | Medical Student Education in the Time of COVID-19[END_REF][START_REF] Soled | Medical Student Mobilization During A Crisis: Lessons From A COVID-19 Medical Student Response Team[END_REF][START_REF]EuroSurg Collaborative, TASMAN Collaborative. Medical student involvement in the COVID-19 response[END_REF]. In this context, some medical schools interrupted internships in order to protect health care workers and started or boosted online education [START_REF] Ahmed | COVID-19 and medical education[END_REF][START_REF] Whelan | Guidance on medical students' clinical participation: Effective immediately[END_REF][START_REF] Whelan | Interim guidance on medical students' participation in direct patient contact activities: principles and guidelines[END_REF]. Other medical schools, based on previous experience (SARS outbreak), committed to provide medical students with clinical placements after consensus with stakeholders [START_REF] Ahmed | COVID-19 and medical education[END_REF]7]. In France, the clinical placement for medical students during COVID19 pandemic varied across medical programs. Medical students are not expected to share the same exposure risks or responsibilities than other health care professionals [START_REF] Compton | Medical students' preference for returning to the clinical setting during the COVID-19 pandemic[END_REF]. However, altruism is known to be one of the angulate stone of involvement in medical studies. In a Irish survey of medical students [START_REF] Gouda | Attitudes of Medical Students Toward Volunteering in Emergency Situations[END_REF], 59% of participants were willing to volunteer in case of an infectious crisis. Most participants agreed that healthcare professionals had a moral obligation to volunteer in a pandemic with 81% believing that students should do similarly. Among participants, 98% indicated altruism as a motivating factor for volunteering. However, only a minority of students (24%) felt that their current skill level would be useful in an emergency setting. Unlike other countries (including Ireland), in France the medical curriculum involves a strong clinical involvement within the healthcare environment, as early as the second year of medical studies (medical school lasts 6 years). In other countries, the preclinical period where students are educated within the university is longer. French medical students may therefore feel more prepared to face a pandemic (whereas it remains to be demonstrated), and a large proportion was involved in the COVID-19 response (about 60% [START_REF]Résultats préliminaires du premier volet de l'étude CNA-CORE[END_REF]) without knowing exactly the risk of such volunteering (apart from infectious risk). Without appropriate educational preparation to such a pandemic, these students, are vulnerable to moral trauma and negative mental health outcomes [START_REF] O'byrne | Medical students and COVID-19: the need for pandemic preparedness[END_REF]. Various studies, with different designs, have underlined that medical students mental health is poorer than that of general population, medical students being largely exposed to academic and clinical stress [START_REF] Bergmann | Medical students' perceptions of stress due to academic studies and its interrelationships with other domains of life: a qualitative study[END_REF][START_REF] Voltmer | Perceived medical school stress and the development of behavior and experience patterns in German medical students[END_REF]. On the other hand, considering the mental health effects of COVID-19, students' contribution may relieve the burden on professional staff while alleviating any sense of helplessness, improving the mental well-being of students and healthcare staff alike [START_REF] Wang | Rethinking the role of senior medical students in the COVID-19 response[END_REF].

At the same time, a major problem during this pandemic is the lack of human contact between patients and their relatives, and the lack of information given to relatives. Due to the contagious risk of COVID-19, in some French hospitals relatives were and are forbidden to visit and telephone calls may sometimes not be possible. Many relatives experience this absence of contact as a traumatic deprivation [START_REF] Brooks | The psychological impact of quarantine and how to reduce it: rapid review of the evidence[END_REF][START_REF] Rajkumar | COVID-19 and mental health: A review of the existing literature[END_REF]. Lack of communication with relatives also may have been compounded by time restraints on clinical staff tasked with providing technical health care, resourcing health care equipment, and treating an unknown and deadly disease [START_REF] Guessoum | The COVID-19 Pandemic: Do Not Turn the Health Crisis Into a Humanity Crisis[END_REF]. Anticipating a medical staff shortage during the COVID-19 pandemic, the LMR hospital which is linked with the University of Paris North medical school prepared their more experienced medical students to support health care staff in communicating by phone • present the rapid implementation and assessment of a teaching/e-teaching lesson in the COVID-19 period; • report an early evaluation of preparedness, mental health and well-being of students involved in the COVID-19 response.

Methods

Participants and setting

Participants were recruited on a voluntary basis in the University of Paris North medical school. Only the more experienced medical students (i.e., 4th to 6th year) were involved in this mission. This was implemented in 5 different university hospitals from the Assistance Publique-Hôpitaux de Paris (AP-HP).

The survey was conducted in accordance with the ethical principles of the current revision of the Declaration of Helsinki. All participants gave a verbal and electronic consent of participation.

Material

Teaching

The lockdown in France began on March 16th 2020. The lesson was elaborated by a group of psychiatrists, oncologist and intensivist in a matter of days and the first session was proposed on March 20th to all volunteers after a virtual appointment (Six other dates were proposed until April 2nd). The clinical guidance consisted of a voluntary lesson that was held face-to-face or video entitled: "How to communicate with relatives of hospitalized COVID-19 patients?". The information provided during the lesson is presented in Table 1. The mean duration of the lesson was 45 minutes. All participants were encouraged to ask questions, and the teachers were available after the lesson (by phone or e-mail).

Assessment of educational content and well-being by the students

The assessment took place 15 days after the mission of communication with the relatives beginning. We developed an anonymous online questionnaire to assess the global impact of the clinical guidance and the mental health outcomes associated with this mission in all participants. Four domains were evaluated among students:

• Description of the type of missions in which they had been involved; • Assessment of the educational content of the lesson (reassuring, useful, sufficient, relevant, already benefited from this type of lesson, would have needed a new discussion with the teacher); • Description of their feelings during their mission (satisfied, anxious, useful, overwhelmed, helpless); • Assessment of the level of well-being, the level of stress, with a 10-level scale, and the sleep (sleep disturbances, difficulties to fall asleep, number of awakenings).

Statistics

Descriptive statistics for binary and categorical variables included sample sizes and percentages; quantitative variables were expressed as means and standard deviations (SD).

Logistic regressions were conducted to quantify the association between:

• remotely training;

• non-expected missions;

• work intensity and associated factors (felling about the training, the mission and the well-being).

Odds-ratios (ORs) are reported along with their 95% confidence interval (CI) and p-values. The significance threshold was set at .05. All analysis were performed with R, v3.6.1.

Results

Respondents and type of mission performed

Among the 66 medical students trained, 23 were in 4th year (35%), 18 were in 5th year (27%) and 25 in 6th year (38%). The majority of students were voluntary (n = 55, 83%), the others were already affected in clinical department where patients with COVID-19 were treated. Among these 66 trained students who were sent the online questionnaire, 42 (64%) responded. Of these 42 students, two-thirds had worked on their mission between 1 and 7 days in the last 15 days before completing the questionnaire. Thirty-one had made more than 5 calls per working day (74%), of which 14 (33%) had between 10 and 20 calls per day and 6 (14%) more than 20 calls per day. Their missions were diverse (Table 2), although most of them informed families about the routine care of their relatives. Some students also informed the families about patient transfer to an intensive care unit, withholding of care, or even prognosis, which was information that students were not supposed to communicate according to the lesson given. None had to communicate about a patient death. In addition, [START_REF] Kwary | Students' achievement and opinions on the implementation of e-learning for phonetics and phonology lectures at Airlangga University[END_REF] 

Educational content and well-being

Regarding the lesson, the majority of students declared that they were reassured to have had it before the missions, considered that it was relevant, and that they had used the educational content (Table 3). Two-thirds of the students answered that the lesson was sufficient, while 29% would have liked another discussion with the teacher, mainly for a debriefing purpose (n = 10, 24%). Only seven students declared having already benefited from this type of lesson.

Two third of students benefit from online educational content. We identified no difference when comparing those two groups of students (Table 3).

Regarding the psychological impact, most of the students were satisfied by their experience (n = 28; 67%). Some reported being anxious (n = 12; 28%), overwhelmed (n = 2; 5%) or helpless (n = 2; 5%). Only 5 (12%) had the possibility to discuss about their difficulties with the medical team. On a 10-level scale, the mean (standard deviation) level of well-being reported was 7.5 (± 1.5) (median 8, IQ 7-8), and the level of stress was 4.2 (± 2.3) (median 4, IQ 2-6). 81% (n = 34) of participants had a score ≥ 7 for the level of well-being, 12% (n = 5) had a level of stress ≥ 7. Some students reported sleep disturbances (n = 19; 45%) with difficulties falling asleep (n = 11; 26%) and frequent awakenings (n = 12; 28%).

Comparisons according to missions' characteristics

Expected versus non-expected mission

Fourteen (33%) students had to carry out unexpected missions (informing relatives about a transfer to an intensive care unit, a withholding of care or prognosis). In this group of students only 36% felt the training was sufficient to prepare them to their mission as compared to 79% for students who performed only expected missions (P = 0,015) (Table 4).

According to work intensity

There was no statistical difference between students making more than 10 versus less than 10 calls per day (data not shown).

Discussion

This study was conducted less than a month after the first COVID-19 lockdown in France. We report the rapid implementation of a flexible way of teaching in a medical school (using remote teaching when possible) and provide a rapid feedback on what can be expected or not from medical students during such a crisis, in terms of mission and short-term psychological consequences.

Training: face-to-face versus remotely

Considering that medical students could be reluctant to return to the clinical education setting during this pandemic for various reasons [START_REF] Compton | Medical students' preference for returning to the clinical setting during the COVID-19 pandemic[END_REF][START_REF] Blaaza | Returning to Clinics Amidst COVID-19: A Student Response to Compton et al[END_REF], medical school must adapt to facilitate the dissemination of knowledge through online courses, while social distancing is still recommended. In this study, we report no significant difference in the level of preparedness to their mission or early well-being between face-to-face versus remotely training. This provides encouraging results for online delivery teaching. These results are in contradiction with those of a recent Pakistani study [START_REF] Abbasi | Perceptions of students regarding E-learning during Covid-19 at a private medical college[END_REF], where an on-line survey showed that participants of a private medical college preferred face-to-face training to e-learning during COVID-19 pandemic. This study was made in a more traditional system of teaching and learning then ours. To date, this is the only one study about the comparison of e-learning with face to face teaching in the COVID-19 pandemic period. The outcomes concerning before COVID-19 pandemic period are mixed, but tend toward a good opinion and equal examinations achievement with e-learning in other subjects [START_REF] Kwary | Students' achievement and opinions on the implementation of e-learning for phonetics and phonology lectures at Airlangga University[END_REF][START_REF] Khasawneh | The effectiveness of elearning in pediatric medical student education[END_REF][START_REF] Camargo | Proposal of e-learning strategy to teach Atraumatic Restorative Treatment (ART) to undergraduate and graduate students[END_REF][START_REF] Zitzmann | Digital Undergraduate Education in Dentistry: A Systematic Review[END_REF]. However, as the settings are rarely comparable, further studies are required to evaluate the opinion and efficiency of such trainings, particularly concerning training in communication for which high-fidelity simulation programs may have particular importance. As long as COVID-19 pandemic is not overcome, medical instructors should prefer on-line training, serious games, simulation (with respect to practical aspects of learning in the clinical environment) whenever possible, to support nonclinical training [START_REF] Ghoman | Serious games, a game changer in teaching neonatal resuscitation? A review[END_REF]. The perceptions of faculty members will also have to evolve, as some barriers may slow down the adoption and sustainability of e-courses [START_REF] Debate | Factors for Increasing Adoption of E-Courses Among Dental and Dental Hygiene Faculty Members[END_REF]. Medical students may also be reluctant to transfer clinical training to novel approaches [START_REF] Reddy | Response to: "Medical students" preference for returning to the clinical setting during the COVID-19 pandemic[END_REF], which is understandable when physical examination is required in the authentic context that clinical placement provides [START_REF] Spencer | Learning and teaching in the clinical environment[END_REF] and in line with an experience-based learning (the reader may refers to the Dornan's model in [START_REF] Dornan | Experience-based learning: a model linking the processes and outcomes of medical students' workplace learning[END_REF]: through participation, students achieve practical competence and a positive mind state).

Preparedness

While debate is routine regarding the activities in which trainees should be allowed to participate in the management of this pandemic [START_REF] Eva | Medical Education Adaptations: Really Good Stuff for educational transition during a pandemic[END_REF], this study provides an overview of what can be asked to medical students without exposing them to the risks of a contagious deadly disease, and with a good acceptation. The delivery of medical/routine care information is part of everyday clinical practice. Surprisingly, whereas the majority of students acknowledge the lesson was useful and reassuring, only 17% of respondents had already benefited of this type of lesson. Information to relatives requires specific training, and when the nature of the information becomes "sensitive" (e.g. around prognosis or death), untrained students can be involved, but always accompanied by a senior, and not in first line. About one third of the students would have needed a new discussion with the teacher, mainly for debriefing purpose (no difference between face-to-face versus remotely). About twothirds of respondents were asked unexpected missions, which was predictable in the context of a rapidly evolving medical crisis. It is possible that these students overcame the difficulties of providing comprehensive care for relatives during the first wave (with a "transfer" of tasks due to the overload of work for senior doctors and interns). Consequently, these students felt more unprepared, than those with expected missions. None of these students had already beneficiated of this kind of training, which raises concern for the level of preparedness to emergency situations and to communication with relatives missions, and is in line with the results from another study [START_REF] Gouda | Attitudes of Medical Students Toward Volunteering in Emergency Situations[END_REF] (a minority of students felt that their current skill level would be useful in an emergency setting). Communication skills, and particularly those concerning serious illness, prognosis and death, therefore appear as important skills to teach and train early in the medical education. Several studies tried to evaluate the effectiveness of digital education for communication skills development in comparison to traditional lectures (didactic lectures and oral feedback) or between digital education more or less interactive but due to the low quality of evidence related to the high risk of bias, no conclusions can be drawn [START_REF] Kyaw | Effectiveness of Digital Education on Communication Skills Among Medical Students: Systematic Review and Meta-Analysis by the Digital Health Education Collaboration[END_REF]. Thus, a recent European survey suggested that majority of medical students (n = 383; 85%) perceived a lack of digital education tools in medical education and would have like benefiting from e-courses tailored to their future job requirements (such as communication skills) [START_REF] Machleid | Perceptions of Digital Health Education Among European Medical Students: Mixed Methods Survey[END_REF].

Psychological impact

Mental health among healthcare workers during this pandemic is an important issue [START_REF] Marvaldi | Anxiety, depression, trauma-related, and sleep disorders among healthcare workers during the COVID-19 pandemic: A systematic review and meta-analysis[END_REF]. Most of the participants here were satisfied with their experience (67%), but one third reported being anxious during their mission. Some reported being overwhelmed or helpless (5%). Only a few had the possibility to discuss about their difficulties with the medical team (12%). After 15 days of work, the average level of well-being and of stress reported were acceptable. However, one quarter reported sleep disturbances with difficulties falling asleep and frequent awakenings. The early psychological consequences were not different according the type of training or the intensity of work. Our study suggests encouraging factors of resilience in medical students. The preliminary results of a large French on-line survey in 10000 healthcare students (including nurses, preclinical students. . .) show that the majority (2/3) were engaged in the COVID-19 response, and that more than half presented significant scores of psychological distress, especially when they were not engaged in frontline for the COVID-19 response [START_REF]Résultats préliminaires du premier volet de l'étude CNA-CORE[END_REF]. Some participants of this survey indicated an increase in the use of medication (7% of participants), and toxics (alcohol, cannabis, etc., 13%), especially when they were in frontline in the COVID-19 response. Another recent study conducted only in French medical students demonstrated that they were impacted by COVID19 pandemic when considering anxiety levels, but that those involved in clinical setting during first wave were less anxious [START_REF] Pelaccia | And if we had to do it all over again, would we send medical students to the emergency departments during a pandemic? Lessons learned from the COVID-19 outbreak[END_REF]. Among students clinically engaged, they identified no statistical difference between medical students in "first line" and the others. Overall, these results highlight the need to provide extra support to all students, whereas involved or not in the management of the pandemic, now and after the crisis is finished. An Iranian study suggest the benefit of the use of a social media platform allowing junior medical students to benefit from peer monitoring from senior medical students under the supervision of faculty [START_REF] Kazerooni | Peer mentoring for medical students during the COVID-19 pandemic via a social media platform[END_REF].

Limitations

While providing relevant information for medical schools and hospitals, this study presents several limits. First, due to the rapidly evolving situation at the beginning of lockdown, the lesson, the teaching missions design and the questionnaire were elaborated in the context of "real world" emergency. We were also limited in the number of participants for the missions and the online questionnaire. However, it relied on volunteer engagement and the response rate is acceptable.

Second, this study confirms the feasibility and relevance of distance training when the situation requires it, without jeopardizing the educational messages transmitted by teachers. This important point is limited, in this work, to a short but urgent training, and this conclusion may not be extended to longer trainings.

Finally, we can only present cross-sectional data and longitudinal studies are required for elucidating the long-terms effect of this crisis on teaching transitions and involved students' mental health. Psychological consequences may appear months after the involvement of students in this mission.

Qualitative research could also better explore the impact of the pandemic on medical students' feeling of preparedness and wellbeing, particularly when volunteering.

Conclusion

As imminent doctors, senior medical students may want to contribute to the COVID-19 response. Our study provides an example of important missions they can take part in, without being exposed to the contagious risk but with psychological risks that should not be underestimated. There is a need to integrate information and communication teaching in the curriculum of all health students, in order to improve their practice, particularly in the event of crisis medicine. This is necessary across many types of support services, including emergency medicine, palliative care, psychiatry, psychology, nursing, and general practice. It will be helpful for patients, families and carers. However, the COVID-19 pandemic challenges medical instructors in terms of student teaching and preparedness. We show that the remote pedagogic transition seems acceptable and efficient for the information process. Psychological well-being of students exposed to COVID-19 crises remains to be evaluated in long term studies.
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 1 Educational content of the lesson.
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 2 students had informed patients directly of COVID-19 screening test result. Type of information given by the students.
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Table 3

 3 Comparison of students who benefited from a face-to-face lesson to those who had a remotely lesson.

	Whole Sample	Face-to-Face	Remotely	Face-to-face vs. remotely	
	(n = 42)	(n = 15)	(n = 27)	OR (95% CI)	P-value

Abbreviations: CI= confidence interval, OR = odds-ratio, SD = standard deviation.

Table 4

 4 Comparison of students who had to performed unexpected missions to those who had not to.

	Non-expected missions	Expected missions	Non-expected vs. expected	
	(n = 14)	(n = 28)	OR (95% CI)	P-value

Abbreviations: CI= confidence interval, OR = odds-ratio, SD= standard deviation.
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