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Introduction: The COVID-19 related quarantine had negative psychological effects among University students. Evidence from previous epidemics suggests that negative psychological effects of quarantine measures can last or even worsen after the quarantine lift. The objective of this study was to assess the evolution of students' mental health and to identify factors associated with mental health outcomes 1 month after the lift of the lockdown.

Materials and Methods: This repeated cross-sectional study collected data during the first quarantine in France (T1, N = 68,891) and 1 month after its lift (T2, N = 22,540), through an online questionnaire sent to all French University students. Using cross-sectional data, we estimated prevalence rates of suicidal thoughts, severe anxiety (State-Trait Anxiety Inventory, State subscale), depression (Beck Depression Inventory), and stress (Perceived Stress Scale) at T1 and T2. Using longitudinal data (N = 6,346), we identified risk factors of poor mental health outcomes among sociodemographic characteristics, precariousness indicators, health-related data, information on the social environment, and media consumption, adjusting for baseline mental health status.

Results: We found lower prevalence rates of severe stress (21.7%), anxiety (22.1%), and depression (13·9%) one month after the quarantine compared to the quarantine period (24.8%, 27.5%, and 16.1%, respectively). The prevalence rate of suicidal thoughts increased from 11.4 to 13.2%. Regardless of the existence of symptoms during quarantine, four factors were systematically associated with poor mental health outcomes 1 month after the quarantine was lifted: female gender, a low feeling of integration before the quarantine period, a low quality of social ties during the quarantine, and a history of psychiatric follow-up.

Conclusions: The prevalence rates of severe stress, anxiety, and depression, although being lower than during the first lockdown, remained high after its lift. The prevalence rate of suicidal ideation increased. This stresses the need to consider the enduring psychological impact of the pandemic on students as a critical public health issue.
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INTRODUCTION

On March 17, 2020, the French government mandated a quarantine on its territory, as many other countries did. This lockdown forbade all non-essential movements to limit the spread of the COVID-19 pandemic and lasted 8 weeks until May 11, 2020. If quarantine is one of the oldest tools to control contagious diseases, evidence from previous epidemics suggests that it also has a negative impact on the mental health of the population (1).

The negative psychological effects of the COVID-19 pandemic and related quarantine were rapidly confirmed (2), notably in University students, whose vulnerability to mental health problems is well-known (3). In France, the first measurement time (T1) of the repeated cross-sectional COSAMe study, conducted during the first lockdown period (from April 17 to May 4, 2020), revealed high prevalence rates of severe self-reported stress (24.7%), anxiety (27.5%), depression (16.1%), and suicidal thoughts (11.4%) among the 69,054 French University students who responded to the survey (4). Recently, a French study found that students reported more frequently perceived stress (33.1% vs 22.1%), anxiety (24.0% vs 14.7%), and depressive symptoms (32.5% vs 16.2%), as well as suicidal thoughts (11.7% vs 7.6%) than non-students during this period (5).

Evidence from previous epidemics suggests that the negative psychological effects of quarantine measures can last or even worsen after the quarantine lift (1). A recent review by Aknin et al. reports that, after an early peak, the psychological distress may have declined (6). While some studies showed a return to pre-pandemic levels after the first lockdown, other studies reported that the prevalence rates of mental health disorders, while being lower than those measured during the lockdown period, were still higher than estimates obtained outside any pandemic context (7, 8). The Lancet's COVID-19 Commission Mental Health Task Force recommends monitoring the mental health of populations over the next few years given the many warning signs that persist, beyond the first times of the pandemic (6). There are notably growing concerns about suicidal behavior (9, 10). If several sources demonstrate little change in suicide during the early months of the pandemic (6), the negative consequences of the pandemic on suicidal behavior could be delayed due to barriers to care access during the early stages of the pandemic (11), or due to the delayed economic consequences of the crisis, which are usually associated with an increase in suicidal behavior (12). France is particularly affected by suicide, with nearly 9,000 suicides per year. Suicide is also the second leading cause of death among young adults (15–24 years old), and the first warning signs have already been reported among this population: the consumption of anxiolytics, antidepressants, and hypnotics has increased during the first year of the COVID-19 pandemic, compared to the five previous years (13).

The present study used data from the COSAMe survey, including those collected during the second measurement interval (T2) 1 month after the first quarantine was lifted (from June 15 to July 15, 2020). At this time, the total number of confirmed cases of COVID-19 in France was nearly 173,000, and nearly 30,000 deaths were attributed to COVID-19. The aims of the study were: (i) measuring changes in prevalence rates of self-reported mental health symptoms (stress, anxiety, depression, and suicidal thoughts) using repeated cross-sectional data, and (ii) identifying factors associated with mental health outcomes 1 month after the lift of the lockdown, adjusting for baseline mental health status, using longitudinal data.



MATERIALS AND METHODS


Study Design and Study Population

To promote student participation at each measurement interval of the COSAMe survey, the French Ministry of Higher Education, Research, and Innovation asked all 82 French universities to offer their students the opportunity to complete an online questionnaire sent by email (target population: approximately 1,600,000 students). The first measurement time (T1) took place during the COVID-19 lockdown, between April 17 and May 4, 2020. The second measurement time (T2) occurred 1 month after the quarantine was lifted between June 15 and July 15, 2020. The eligibility criteria were being a University student and having resided in France during the first lockdown. Students who answered both T1 and T2 were linked using a pseudonymization method.

The CHERRIES checklist, recommended for reporting the results of Internet e-surveys, is available in Supplementary Table 1 (14).

This study was approved by a French research ethics committee, the Comité de Protection des Personnes Ile de France VIII, before its initiation. The protocol of COSAMe and detailed results of T1 have been published elsewhere (4).



Data Collected


Outcomes

We focused on the following 4 outcomes, collected at T1 and T2:

i suicidal thoughts, by asking participants whether they had experienced suicidal thoughts during the preceding month,

ii depression, using the validated French version of the 13-item Beck Depression Inventory (BDI-13) (15),

iii anxiety, through the validated French version of the 20-item State-Trait Anxiety Inventory, State subscale (STAI Y-2) (16),

iv stress, using the validated French version of the Perceived Stress Scale (PSS-10) (17).

Outcomes were the presence of severe self-reported symptoms, i.e., the presence of suicidal thoughts or a high score on at least 1 scale, as defined in the literature (i.e., PSS-10 >26; BDI-13 >15; or STAI-Y2 >55).



Covariates

Regarding covariates, we considered (i) sociodemographic characteristics (gender, year of study, being a foreign student, living area, living in a worst-hit department), (ii) economic indicators (housing quality, loss of income due to quarantine), (iii) health-related information (history of psychiatric follow-up, symptoms consistent with COVID-19 since the beginning of the pandemic, and physical activity during the quarantine), (iv) media or information data (consumption of media information related to the pandemic in minutes per day and perceived quality of information received), and (v) social support indicators (feeling socially integrated before the quarantine, having children, housing composition during the quarantine, concern for relatives' health, quality of perceived social relationships during the quarantine).




Statistical Analysis

Only students for whom full data was available were analyzed. The statistical analyses were conducted in three stages.

The first analysis described the crude prevalence rates of mental health outcomes at each measurement time as the number of prevalent cases divided by the total number of respondents. Gender- and degree-standardized prevalence rates were calculated using the University Students population 2019–2020 published by the French Ministry of National Education (18). These standardized rates were calculated excluding non-binary students since there is no available information regarding their proportion among students.

The second analysis assessed the association between quarantine and mental health outcomes. Bivariate analyses using Chi-2 tests compared proportions of mental health disorders at T2 (after quarantine) and T1 (during quarantine). Then, we carried out logistic regression models to assess the impact of no longer being quarantined (T2 vs. T1) on mental health, after adjustment for all covariates described in the previous section.

In the third analysis, only students who answered both T1 and T2 questionnaires were considered. To identify factors associated with mental health outcomes at T2, we performed multivariate logistic regression models for each outcome. Models were adjusted for all covariates, including mental health status at baseline (score above the threshold at T1 for stress, anxiety, and depression, or presence of suicidal thoughts at T1 for suicidal thoughts). Moreover, associations between suicidal ideation and other mental health disorders at T2 have also been studied using Chi-square tests.

Data analysis was performed using R version 3.4.2. The significance level was set at α = 0.05 and all tests were 2-tailed. Results of regression models are presented as adjusted prevalence odds ratios and 95% confidence intervals (aOR [95%CI]).




RESULTS


Repeated Cross-Sectional Data

In total, 96,861 students opened the questionnaire at T1, and 28,120 at T2. A total of 68,891 students fully completed the questionnaire at T1 and 22,540 at T2 (response rate: 4.2% of French University students at T1 and 1.3% at T2). The vast majority of the sample was made up of bachelor students at both T1 and T2 (80.4% and 77.4%, respectively). Women were over-represented whatever the degree (72.7% at T1, 72.5% at T2), and more than half of the sample were female bachelor students (58.8% at T1, and 56.4% at T2). Non-binary students represented 1.1% of the sample at T1 (N = 785), and 1.5% at T2 (N = 331).

Crude and standardized prevalence rates are described in Table 1. A significant (p <0.001) lower proportion of severe self-reported stress, anxiety and depression was measured at T2 [standardized prevalence rates (95%CI) at 20.1% vs. 22.4%, 20.8% vs. 25.5%, and 12.6% vs. 14.3%, respectively]. However, the proportion of suicidal thoughts increased (12.3% vs. 10.6%, p <0.001).


Table 1. Crude and adjusted prevalence rates of mental health outcomes at T1 and T2 in the whole sample (n = 68,891 at T1; n = 22,540 at T2) and detailed prevalence rates according to gender and degree.
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After adjustment, identical patterns were identified (Table 2): no longer being quarantined (T2 vs. T1) was significantly associated with a lower risk of severe self-reported stress [OR (95%CI) = 0.81 (0.77–0.86)], anxiety [0.74 (0.69–0.78)] and depression [0.81 (0.76–0.87)]. However, it was associated with a significantly higher risk of suicidal thoughts [1.13 (1.05–1.21)].


Table 2. Association between no longer being quarantined (T2 vs. T1) and mental health outcomes, in the global and the paired samples: results of bivariate and multivariate analyzes.
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Longitudinal Data


Mental Health Outcomes at T1 and T2

Characteristics of the paired sample (N = 6,346) are reported in Table 3. When considering only the students who answered both T1 and T2, we found similar prevalence rates of mental health outcomes to those observed in the full sample. At T1, among the 6,346 students who both answered T1 and T2, 795 (12.5%) reported suicidal thoughts, 1,653 (26.0%) severe stress, 1,658 (26.1%) severe anxiety, and 933 (14.7%) severe depression. At T2, they were 869 (13.7%), 1,432 (22.6%), 1,465 (23.1%), 900 (14.2%), respectively. For the association between the lift of quarantine and mental health outcomes, patterns were similar to those found in the overall sample, although not significant for depression (Table 2).


Table 3. Factors associated with severe symptoms at T2 (n = 6,346): results of the multivariate logistic regression models.

[image: Table 3]



Factors Associated With Mental Health Symptoms at T2

Factors associated with mental health outcomes at T2 are presented in Table 3. Excepted mental health status at baseline, four factors were significantly associated with all poor mental health outcomes at T2: female gender, low feeling of integration, low quality of social ties, and history of psychiatric follow-up. Concerning gender, aOR [95%CI] for female gender (vs male gender) was between 1.30 [1.01–1.67], p = 0.042 (for suicidal thoughts) and 1.38 [1.14–1.68], p <0.001 (for stress). Non-binary gender was significantly at risk for stress and anxiety. The lower the feeling of integration, the more students were at risk (aOR [95%CI] from 2.43 [1.86–3.17], p <0.001 for stress, to 4.40 [3.22–6.02], p <0.001 for depression). Concerning the quality of social ties during quarantine, students were more at risk when they reported a lower quality (aOR [95%CI] from 1.39 [1.12–1.71], p = 0.002 for anxiety, to 1.59 [1.23–2.06], p <0.001 for depression). This pattern was not as marked for suicidal ideation. Finally, compared to students without psychiatric history, those who reported a history of psychiatric follow-up were at higher risk of mental health outcomes [from 1.75 (1.44–2.12), p <0.001 for stress, to 2.14 (1.68–2.72), p <0.001 for suicidal thoughts].

Other factors were not associated with all mental health outcomes. Concerning demographic variables, students in master's degree were more at risk of anxiety than students in bachelor's degree [aOR (95%CI] = 1.24 [1.03–1.48), p = 0.021], and foreign students were less at risk of suicidal thoughts [0.44 (0.23–0.81), p = 0.007]. Regarding precarity, a loss of income due to the COVID-19 pandemic was at risk of suicidal thoughts at T2 [1.31 (1.02–1.67), p = 0.035]. An association was also found between anxiety and medium housing quality, compared to high quality [1.32 (1.07–1.64), p = 0.010]. But there was no association with low housing quality. Among social variables, a high level of concern for relatives' health was at risk of stress [1.63 (1.30–2.05), p <0.001], anxiety [1.30 (1.04–163), p = 0.022], and depression [1.36 (1.02–1.82) at T2], but no association was found with suicidal thoughts. Concerning media and information, low quality of the information received was associated with a higher risk of stress [1.47 (1.19–1.82), p <0.001], and anxiety [1.47 (1.19–1.81), p <0.001]. Media consumption for more than 2 h per day, compared to <15 min, was associated with an increased risk of depression [1.44 (1.02–2.02), p = 0.037], while moderate consumption (between 15 min and an hour) was protective of suicidal ideation [0.70 (0.52–0.94), p = 0.020 for 15–29 min, and 0.72 (0.54–0.95), p = 0.020 for 30–59 min]. Finally, regarding health-related variables, having experienced symptoms consistent with COVID-19 was significantly associated with stress, anxiety and suicidal thoughts at T2 [1.61 (1.34–1.94], p <0.001, 1.62 (1.34–1.95), p <0.001 and 1.35 (1.05–1.73), p = 0.019, respectively]. The year of study was significantly associated with worsening anxiety and depression, but patterns were unclear. A low practice of physical exercise (<15 min per day vs. more than 60 min), was associated with an increased risk of stress [1.34 (1.10–1.64), p = 0.004].



Association Between Suicidal Ideation and Other Mental Health Symptoms at T2

Finally, the prevalence rates of suicidal thoughts at T2 were significantly higher in students whose symptoms were severe at T2 (Table 4). Among students who reported severe symptoms of stress or anxiety, more than a third also reported suicidal ideation (38.5% vs. 6,5%, p <0.001 for stress, and 38.6% vs. 6.2%, p <0.001 for anxiety). This proportion exceeded 50% for those reporting severe symptoms of depression (57.6% vs. 6.4%, p <0.001).


Table 4. Association between suicidal thoughts and severe symptoms of stress, anxiety and depression at T2 (n = 6,346): results of the bivariate analyses.

[image: Table 4]





DISCUSSION

This study revealed lower prevalence rates of severe symptoms of stress (21.7%), anxiety (22.1%), and depression (13.9%) among University students 1 month after the COVID-19 related quarantine was lifted in France when compared to the quarantine period (24.8%, 27.5%, and 16.1% for severe self-reported stress, anxiety, and depression, respectively). Conversely, the prevalence rate of suicidal thoughts increased from 11.4% of the students during the quarantine, to 13.2% 1 month after the quarantine was ended. Overall, four factors, which had already been identified as risk factors for mental health disorders during the quarantine (4), were significantly associated with poor mental health outcomes (suicidal thoughts, severe symptoms of anxiety, depression, and stress) 1 month after the COVID-19 related quarantine was lifted: female gender, a low feeling of integration, low quality of social ties, and a history of psychiatric follow-up.

Regarding anxiety and depression, our results are consistent with the decrease in prevalence rates obtained by Lu et al. (19) in the only study that compared prevalence rates of mental health symptoms during and after a COVID-19 related lockdown period, although using different samples (19). In line with the particular vulnerability of the University student population to the psychological impact of the quarantine, we found higher prevalence rates of severe self-reported symptoms of anxiety and depression (22.1% and 13.9%, respectively) than Lu et al. (6.3 and 6.8%, respectively) who conducted their study in the Chinese general population. Importantly, although these prevalence rates were lower 1 month after than during the lockdown, they remained higher than before the COVID-19 pandemic. Indeed, a study involving 4,184 French undergraduate University students in 2017 reported prevalence rates of 12.6% and 7.6%, for depression and anxiety, respectively (20).

Regarding suicidal ideations, several studies found high rates of suicidal ideations during COVID-19 related quarantine (4, 21) but the present study is the first to assess and show increased suicidal ideation after a quarantine lift. This result is in line with observations made by the French Institute of Public Opinion (IFOP), which found that 17% of the participants with lifetime suicidal ideations reported having experienced them after the quarantine, compared to 11% during the quarantine (overall 20% of the sample reported lifetime suicidal ideation) in a survey of 2,000 participants, representative of the French population aged 18 and over, carried out in September 2021 (22). Importantly, we found more frequent suicidal ideations among students who reported other severe mental health symptoms after the lift of the quarantine, which is consistent with the high prevalence of suicidal ideations in people affected by psychiatric symptoms and disorders (23), including during pandemic crises (24). Loss of income, feeling of integration, and quality of social ties, which are well-documented predisposing factors for suicide (12, 23), were also significantly associated with an increased risk of reporting suicidal thoughts after quarantine. The female gender is also a well-known risk factor for depression, anxiety, stress, and suicidal ideation in the general population (25, 26). Among University students, while literature is inconclusive concerning depression, many studies have also shown that female students are vulnerable to these disorders (27). Beyond genetic and biological factors, the pandemic context may have reinforced inequalities, including those based on gender, as has been shown in previous epidemics (28). Furthermore, although the sample is smaller and subject to a lack of power, the proportions of mental health disorders among non-binary participants were particularly high and should be the subject of in-depth studies.

Considering that stressful life events, including natural disasters, precede many suicides and suicide attempts (23) and because suicidal ideation is an indicator of future suicide attempts, psychiatric disorders, and global impaired functioning (29–32), particular attention should be paid to the high prevalence rates of suicidal ideation in the student population during the COVID-19 pandemic. Moreover, recent estimations predict an increase in the number of suicides based on the expected number of job losses due to COVID-19 (12). Several recommendations have been formulated using examples from countries that have efficiently broken the link between unemployment and suicide rates and notably promote: (i) access to secondary prevention (treat disorders such as depression), (ii) active labor market programs, and (iii) gender equality in the workplace (33).

Some limitations should be considered in the interpretation of these results. First, although the number of respondents is large, it represents 4.2% of French University students at T1 and 1.3% at T2. Caution is therefore necessary before generalizing these results. Nevertheless, this problem is encountered in all large epidemiologic studies and does not systematically mean that a self-selection bias has altered the results (34, 35). Indeed, it has been shown that a low response rate in epidemiological surveys only marginally affects prevalence and association measures (34, 35). Besides, the prevalence rates were stratified by and adjusted for gender and degree, and multivariate analyses included gender and degree as a covariate. To control for potential confounding bias related to differences in sample characteristics from one measurement time to another, the multivariate models included all covariates, and a subgroup analysis on the longitudinal data was performed. Second, although validated, the questionnaires used for this study to identify mental health symptoms are screening but not diagnostic tools. However, a high score on these validated tests is highly correlated with the presence of a mental health disorder. Finally, the questionnaire did not include other risk factors that could be associated with suicidal ideation, such as substance use disorder or personal or family history of suicidal behavior (36).

As a whole, two main conclusions can be drawn from the present study. First, severe symptoms of stress, anxiety, and depression were less prevalent after than during the COVID-19 related quarantine among University students but remained more prevalent than before the pandemic. Second, suicidal ideations, which were already frequent during the quarantine, were even more prevalent after the lift of the quarantine. This stresses the need to consider the psychological impact of the pandemic on students as a critical public health issue, demanding an urgent and strong policy response. Future studies will necessarily have to assess the long-term consequences of this enduring crisis, with a special focus on suicidal behavior.
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out of 10}, n (%)
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received (rated out of 10), n (%)
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Low (0-3) 996 (15.7) 1.47 [1.19-1.82] <0.001 1.47 [1.19-1.81]) <0.001 1.24 [0.94-1.62) 0.126 1.07 [0.81-1.42] 0.627
Health-related data
History of psychiatric 778 (12.2) 1.75 [1.44-2.12) <0.001 1.77 [1.46-2.16) <0.001 1.92 [1.561-2.42) <0.001 2.14[1.68-2.72) <0.001
follow-up (Yes vs. No), n (%)
Symptoms consistent with 2028 (31.9) 161(134-194) <0001  162(1.34-195] <0001  1.23(096-1.56) 0.095 1.85 [1.05-1.73) 0019
COVID-19 (Yes vs. Noj, n (%)
Duration of physical activity 0017 0939 0.829 0285
(in min/d), n (%)
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<15 1,430 (22.5) 1.84 1.10-1.64) 0004  098(0.80-1.22) 0816 093(0.72-1.21) 0599 1.10(0.84-1.45) 0594

+aOR [95%Cl) = adjusted odd ratio [95% conficence interval)

$For each varizble, the p-value opposite the name of the variable refers to its global effect, and when applicable, p-value referring to each category vs reference are also presented.

“Severe symptoms already reported at baseline (i., PSS-10 > 26 at T1 for stress, STAI-Y2 > 55 at T1 for anxiety, BDI-13 > 15 at T for depression, and suicical thoughts at T1 for suicidal thoughts).
Bold values correspond to significant associations (p-values < 0.05).
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