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Abstract

Background. The COVID-19 epidemic has sent billions of students into lockdown in the world. This study
sought to assess the prevalence of impaired self-perceived mental health and identify associated factors
among French post-secondary students during the lockdown.

Methods. A cross-sectional study was conducted among French students living in the Grand Est area in
France from May 7 to 17, 2020 during the first lockdown. An online survey was used to collect
sociodemographic data, learning and teaching conditions, living conditions, and exposure to COVID-19,
and self-perceived mental health was assessed with mental composite score (MCS) of the SF-12.

Results. Overall, 4,018 were analyzed. Most participants were female (70.7%), and the mean age was 21.7
years (SD 4.0). The mean MCS score was 44.5 (SD 17.3). Impaired mental health, defined by a MCS<1rst
Quartile, was mainly associated with female sex; decreased time for learning; not having access to the
outside with a garden, a terrace or a balcony; difficulties with the living situation and having someone in
the home affected by the SARS-COV2 requiring hospitalization or not.

Conclusion. This study showed that living conditions during lockdown had a clear impact on the mental

health of French post-secondary students. There is a need to improve prevention and to access distance

education as well as an urgent need for measures to develop healthy coping strategies for students. This
is a major challenge to prevent these disorders from developing into true psychiatric illnesses.

Key Points

e The living conditions for post-secondary students during the COVID-19 lockdown in France had a
clear impact on their mental health.

* The results confirm the existence of social inequalities between students.

e The results support the need to improve prevention and access to distance education as well as an
urgent need to put in place measures to develop healthy coping strategies during the current crisis.

Introduction

The coronavirus disease 2019 (COVID-19), first identified in Wuhan in the east of China in December 2019
(1), has spread at an alarming rate and has become a major challenging public health problem around
the world (2). In response to this pandemic, the World Health Organization (WHO) declared a public health
emergency of international concern on January 30, 2020 (3). The mortality rate of COVID-19 was initially
lower outside than in China (4), which led to the expectation that the disease's impact on national health
would be minor, which was not the case. As in many countries, in France, government officials announced
the closure of middle and high schools, universities and other educational institutions to prevent the rapid
spread of COVID-19 by breaking important chains of transmission (5). This preventive measure
concerned more than 2.7 million students.

Page 3/22



Students have been identified as a vulnerable group experiencing significant levels of stress, anxiety and
depression affecting their mental health (6). Before the pandemic, one in five college students worldwide
experienced one or more diagnosable mental disorders (7, 8). The academic years are considered an
essential element in building a foundation of positive health behaviors that promote well-being into
adulthood (9). During this period of life, young adults face a variety of challenges and are exposed to
significant risks affecting their health status (10). A change in place of residence, increased responsibility,
peer pressure, learning and work scheduling are all sources of psychological difficulties such as stress,
depression and anxiety (11). With years of budget cuts and the inability to meet basic student needs,
these same students are even more vulnerable in such a crisis, and current evidence shows that poor
students are more affected (12, 13).

Previous works showed that during an outbreak, individuals experience negative emotional responses,
such as anxiety and depression symptoms (14); hence, stressful events and public health emergencies
such as the COVID-19 outbreak are potent adverse environmental factors that can have more
psychological effects among students that can be expressed as fear, worry, altered quality of sleep and
finally altered quality of life (15, 16).

Recent research among Chinese college students revealed that 24.9% experienced anxiety because of the
COVID-19 outbreak. Overall, living in urban areas, living with parents and having a steady family income
were protective factors against altered mental health for college students, whereas having a relative or
acquaintance with COVID-19 was an independent negative risk factor (17). Among French students, 25%
experienced moderate to severe anxiety. Female sex and having relatives or acquaintances in the home
who were hospitalized for COVID-19 were the main risk factors for anxiety (18).

Another problem during the lockdown concerned the potentially excessive use of the Internet. Indeed, in
times of social isolation, the Internet is an obvious solution to maintain a social link with others. However,
students are particularly fond of the Internet and tend to overuse it. Studies clearly show that excessive
Internet use has a negative impact on students’ mental health (19).

Another study reported worsened health-related quality of life and decreased quality of sleep among
Greek students during the lockdown (20). Of course, self-perceived health status significantly varies
according to the main socio-demographic characteristics of individuals. The level of general self-
perceived health is increased among men, the youngest people, people living in a couple relationship or
those with the highest incomes and qualifications. It also varies by employment status because
unemployed people judge their health more negatively, particularly in the mental health dimension (21).
However, we do not know how this unprecedented health situation affects the mental dimension of
quality of life of students according to the conditions of the lockdown.

With this recent literature on psychological and mental health impacts of the pandemic among students
and because the Grand Est region was one of the three regions in France that the most severely affected
by the COVID-19 outbreak, the students of this area may have been at particular risk of severe mental

health issues. Thus, to evaluate the self-perceived mental health of students and to understand their
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needs in order to develop actions, this study aimed to determine the socio-demographic and living
conditions associated with impaired mental health among students in the Grand Est region during the
first COVID-19 lockdown in France.

Methods

Design and sample

This study is a cross-sectional analysis of data from the PIMS-CoV19 study, an observational study
involving an online survey from May 7 to 17, 2020, during the first lockdown in France. A sample of
students was recruited from the University of Lorraine and the Sciences Po College located in Nancy,
Lorraine, Grand Est region, France. The Grand Est Region ranked among the French regions the most
affected by COVID-19 in terms of cases, with 19.6 cases per 100 000 inhabitants during the survey.

All students received detailed information regarding the purpose of the study and provided online
informed consent to participate in the study. The survey was anonymous to ensure the confidentiality and
reliability of data. All procedures were conducted in accordance with the principles of the Declaration of
Helsinki and the study protocol was approved by the Institutional Review Board (Comité National de
I'lnformatique et des Libertés - registration 2220408).

Data collection

The survey questionnaire consisted of three parts: sociodemographic data and living conditions during
the lockdown and measurement of perceived mental health status assessed by a self-administered
questionnaire. All data were collected at the time of the online survey.

Sociodemographic and other characteristics

Students self-reported their demographic characteristics, including age, sex, living arrangement, home
location, and academic demographic information, including academic program and scholarship status.
They were also asked about their living and learning conditions, changes in their consumption of
psychoactive substances, preventive behaviors regarding COVID-19 and presence of a relative or
acquaintance with COVID-19.

Mental health status

Students were asked to complete the Medical Outcome Study Short-form 12 (SF-12) questionnaire (22).
Two composite scores can be calculated: a physical component summary and a mental component
summary (MCS). These scores range from 0 to 100 (100=best perceived heath status). The SF-12
questionnaire was chosen for its good psychometric properties and for its relatively short completion
time, recommended in this type of online survey. Only the MCS score was used in this study.

Expected number of participants
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When the study was launched, it targeted the entire student population in Lorraine (i.e., more than 50,000
students). We had estimated that 5% to 10% of the students would respond to the survey (from 2,500 to
5,000 students). No a priori sample size was calculated.

Statistical analysis

Continuous variables are described with mean (SD) or median and categorical variables with number
(percentages). To determine the model for the MSC, we first checked for deviations from normality and
linearity of the MCS distribution. Thus, we analyzed the MCS in binary form. Because the objective of the
study was to target students with highly impaired mental health and because of no recommended cut-off
value for the MCS, we arbitrarily chose the first MSC quartile to split the sample (i.e., impaired vs not
impaired mental health).

Logistic regression models were created to determine variables associated with the probability of
impaired mental health status, an MCS score less than the first quartile. We investigated
sociodemographic characteristics, learning and teaching conditions, the effect of living conditions and
concerns regarding the threat to health posed by COVID-19. Relevant factors were associated on
bivariable analysis at the 10% threshold. The suitability of the full model was evaluated and compared
with a model with stepwise selection of candidate variables, using a significance entry level of 0.1 and
significance staying level of 0.05. Odds ratios (ORs) and 95% confidence intervals (Cls) were estimated.
The goodness of fit was assessed by calculating the model determination coefficient (R2) and the
percentage that was predicted correct by the model. Pearson correlation, Phi coefficients and variation
inflation factors (VIF<10) were calculated to verify the lack of correlation and multicollinearity (23).
Hosmer and Lemeshow test allowed the comparison and selection of the best multivariable model.
Analyses were performed with SAS 9.4 (SAS Institute Inc., Cary, NC, USA).

Results

The target population was nearly 52,000 students. During the opening period of the online questionnaire,
9,560 connections were recorded and 6,021 students read the information note and agreed to participate.
Overall, 5306 students completed at least one item of the questionnaire; 4,018 completed the SF-12
questionnaire. No correlation was observed between the explanatory variables (all <0.5). VIFs were
consistently < 2, which indicated a lack of multicollinearity. The model determination coefficient (R2) was
0.19, and the percentage predicted correct was 73.2%.

Sociodemographic and leaming characteristics (Tables 1 and 2)

The sociodemographic and learning characteristics of the 4018 students are in Table 1. Most participants
were female (70.7%) with mean age 21.7 years (SD 4.0). Participants were mostly from faculties of
sciences, including sport sciences, science and technology and medical sciences (57.9%), followed by
students in faculties of law, economy and management (17.3%) then social sciences (16%), and art,
letters and languages (8.5%). Of the 4018 students, 40.5% reported financial aid and 14.4% faced an
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interruption of their student part-time job due to the lockdown. The time working at home decreased for
50.8% and 20.8% did not receive online teaching. With the lockdown, 13.4% reported a postponement of a
final examination.

Living conditions and behavior characteristics (Tables 1, 2 and 3)

Before the lockdown, one quarter of students resided in the parental home. During the lockdown, 13.8%
lived alone, 19.8% with friends or a partner and 66.1% with their parents or a family member. More than
half lived (59.4%) in urban areas, and 17.2% reported having no access to the outside such as a garden,
terrace, or balcony. Of the 4018 participants, 28.3% reported conflicts with others where they lived. Before
the lockdown, 17.5% reported consuming alcohol two or more times per week, and under the lockdown,
13.7% reported increased alcohol use. The means the most used to relieve stress were media
entertainment (97.9%) and physical exercise (83.1%). One-third (34.4%) reported a relative or
acquaintance infected with SARS-COV2, and 4.4% were living with someone infected with SARS-COV2 at
home. Finally, nearly half of students (47.5%) reported never leaving home or less than once a week
during the lockdown.

Mental health status during the lockdown and associated factors

The mean MCS score was 44.5 (SD 17.3) (median 42.4, interquartile range 30.2-58.6), and 1004/4018
students had a score lower than 30.2 (the first quartile).

Table 4 shows the results of bivariable and multivariable analyses. We present the results of only
multivariable analysis. Impaired mental health was associated with female sex (OR=1.5,95% Cl: 1.3-9.9)
and decreased time for learning (OR=1.6, 95% CI: 1.3-1.9).

Probability of impaired mental health was increased for students without direct access to the outside
with a garden, terrace or balcony (OR=1.8, 95% Cl: 1.4-2.2). Other risk factors were difficulties being able
to isolate in the home (OR=1.4, 95% Cl: 1.2-1.7), noise inside the home (OR=1.5, 95% CI: 1.2-1.8), noise
outside the home (OR=1.3,95% CI: 1.1-1.6), and conflicts with occupants of the dwelling (OR=2.1, 95% CI:
1.8-2.6) as well as someone in the home who had COVID-19 requiring hospitalization or not (OR=3.1,95%
Cl: 1.3-7.2; OR=1.6, 95% Cl: 1.1-2.3; respectively).

Impaired mental health was also associated with increased tobacco consumption (OR=1.6,95% ClI: 1.2-
2.1), self-perceived ineffectiveness of media entertainment (OR=2.5, 95% CI: 1.2-4.9) or reading (OR=1.7,
95% Cl: 1.3-2.2) and self-perceived effectiveness of snacking (OR=1.4,95% Cl: 1.1-1.9) to calm oneself.
However, physical exercise perceived as effective for calming oneself was protective (OR=0.7,95% CI: 0.5-
0.9).

Finally, students who went out several times a day, once a day, several times a week or once a week were
significantly less exposed to have impaired mental health than those who declared that they never went
out during lockdown (OR=0.6, 95% Cl:0.4-0.95 ; OR=0.7,95% CI: 0.5-0.9; OR=0.7, 95% CI: 0.6-0.9 and
OR=0.7,95% CI:0.6-0;9, respectively).
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Discussion

The combined effects of the pandemic and the lockdown have never been assessed on the quality of life
of students. Our study showed that an impaired mental health associated with female sex, reduced
learning time, reduced access to the outside, and other difficulties with the living situation. Other risk
factors were tobacco consumption, ineffectiveness of media entertainment or reading, and effectiveness
of snacking to calm oneself, while physical activity and getting outside were protective.

The COVID-19 pandemic has prompted most countries to opt for population containment and social
distancing measures to control the spread of the virus. However, significant psychological effects have
been reported in previous containment experiments (24). This pandemic has already shown significant
psychological symptoms related to anxiety, stress and depression (18, 25). The development of new
guidelines to establish appropriate counseling, preventive and curative psychological actions online or for
specific groups such as healthcare workers or older people have been identified as necessary measures in
this situation (26). However, none of these measures currently address the particularly vulnerable student
population. Studies have demonstrated the importance of assessing the health-related quality of life of
the student community (27, 28), a population group passing through an important phase of life. The
epidemics SARS, Ebola, HIN1 and now COVID-19 have had a significant impact on the activity, behavior,
morale and health of our fellow citizens. The first studies conducted in China on the impact of the current
epidemic reported a significant amount of anxiety and depressive disorders as well as sleep disorders.
Other studies have suggested a risk of increased suicidal behavior, psychotic symptoms, psychosomatic
symptoms, symptoms of post-traumatic stress and consumption of psychoactive substances (alcohol,
tobacco, etc.). The situation of the lockdown and its psychosocial and economic consequences but also
the fear, for oneself and one's loved ones, of contamination, the virus, the iliness and its consequences
(serious somatic disorders and death) act on the mental health of students. Moreover, long periods of
social isolation are well known to be associated with mental health problems, post-traumatic stress
symptoms, avoidance behaviors and family conflicts (29). In our study, mental health status of post-
secondary students was closer to that of chronically ill young adults than the general population (30) and
higher than that of Mexican students; the MCS was close to 23.7 with the presence of moderate
depressive symptoms versus 39 with severe anxiety (31). However, this comparison is cautioned because
of the different culture and educational system between the two populations.

In the current study, among socio-demographic characteristics, only female sex was associated with
increased likelihood of impaired perceived mental health. This result differed from a previous study
finding no significant effect of sex on quality of life among undergraduate dentistry students in social
isolation due to the COVID-19 pandemic (29) but agree with those of a recent study finding lower quality
of life reported by female than male students (31). This result is not surprising because women are
known to appreciate their quality of life more seriously because they are considered more emotional than
men, either in the general population or those with various chronic diseases (32, 33, 34).
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As a direct consequence of the closure of universities, some students experienced a decrease in learning
time, with a negative effect on their mental health. The reasons for this decrease could be inherent to the
university system, some students having more difficulty than others in organizing distance learning.
Previous work has effectively shown that performing distance education was significantly associated
with good quality of life among students in isolation for COVID-19 (29). The observation could also be
due to factors intrinsic to students such as decreased motivation in this uncertain period. When students
are not motivated, their level of engagement is reduced (35). This phenomenon should be the subject of
in-depth reflection by university officials to limit disparities between courses and ensure that students’
learning is properly monitored.

The type of housing and its effect on students’ mental health was a much-anticipated outcome of this
study. Not having direct access to the outdoors with a garden, terrace or balcony had a significant impact
on their mental health during the lockdown. This outcome was also predictable, but the study was able to
quantify it. The finding reflects a well-known phenomenon: the impact of social inequalities on the health
of individuals. In line with a previous review that highlighted more frequent housing in small apartments
without habitable balconies, with poor housing quality such as a little natural lighting and acoustic
comfort, and with the absence of soft qualities in living quarters among individuals with than without
moderate-severe depressive symptoms (36). Indeed, students living in university rooms may have had
more mental health problems during the lockdown than those living in parental housing or another place
with access to a private outdoor space. More surprisingly, the situation of some students who may have
been confined to the family home also exposed them to risk. Indeed, difficulties isolating within the home,
noise pollution in the home, proximity to an infected relative and conflicts with a family member were
associated with increased likelihood of impaired mental health. The development of resilience may offer
a feasible intervention and the benefits of such preparation will likely extend further, with strengthened
resilience aiding in the transition from a student to an adult earning a living (37). These observations
support the need to develop interventions to support students who are isolated and potentially at risk.
This support could include digital forms of study groups, peer group sessions and psychological
interventions.

Increased tobacco use was associated with impaired mental health. The factors underlying this
association are still being discussed, and given the cross-sectional design, we caution the interpretation
of the findings. However, some students used psychoactive substances to help cope with stress during
the pandemic. People relying on negative coping methods such as drinking and smoking and others
using self-management relaxing hobbies including physical exercise or reading were previously described
(38).

The study has a number of limitations. First, the representativeness of the sample is limited, as itis a
sample of voluntary participants, with an over-representation of women, which may have led to an under-
evaluation of impaired mental health. Second, this cross-sectional study is useful in understanding the
immediate or short-term impact apparent at a certain time point. However, the limitation of a cross-
sectional design is that it cannot conclude on the long-term impact of COVID- 19, given that certain pre-
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existing vulnerabilities and high-risk factors could be multiple, ongoing or recurrent, and also the manner
by which they work may vary. Consequently, there is a pressing need for longitudinal and developmental
studies to be able to reveal the multiple layers of dynamic determinants playing a role during this time of
global crisis (39). Third, the students were recruited from one of the French areas that was the most
substantially affected by COVID-19, which limits the generalizability of these results to all students.
Finally, despite the large number of determinants included in the analyses, the multivariable model
explained 19% of the explained variance; thus, other factors, such as anxiety due to media coverage and
daily accurate information regarding the infection rates and number of deaths, were not accounted for in
our study and should be included in future studies.

However, this study also has strengths. First, the large sample size (4018 respondents) allowed for a
robust analysis and extracting solid tendencies and associations. Also, this is an early study that offers a
unique opportunity to investigate the mental impact of the COVID-19 pandemic in a French student
environment. Second, it provides valuable information about the current situation useful to gain some
insights into the situation in other universities or in possible future global crises. Third, this study provides
invaluable information on the self-perceived mental health of students in a French area particularly
affected by COVID-19. Finally, our results bring attention to the findings that health initiatives for students
should include improvements in learning and living environments. Simply developing resources to
facilitate online guidance and lectures to offer strategies for managing anxiety and building a campus
environment that offers access to a private outside space for students are essential, as these actions
might have benefits for mental health.

Conclusion

This original study showed that the living conditions for post-secondary students during the COVID-19
lockdown in France had a clear impact on their mental health. The inherent limitations of cross-sectional
studies must now be overcome by longitudinal studies and by the establishment of a concerted action
plan between university officials, teachers and students to meet the psychosocial and mental health
needs of the students most at risk during a lockdown. There is a need to improve prevention and access
to distance education as well as an urgent need to put in place measures to develop healthy coping
strategies during the current crisis. Innovative mental health policies targeting students but more broadly
all vulnerable population groups are needed, with direct and digital collaboration networks of
psychiatrists and psychologists. This is a major challenge to prevent these disorders from developing
into true psychiatric illnesses.
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PIMS-CoV19: Psychological IMpact of the COVID-19 Study
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MCS: Mental Component Score (of SF-12)
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Tables

Table 1. Sociodemographic and living characteristics of post-secondary students in Grand Est region of
France during the COVID-19 lockdown, May 7 to 17, 2020
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Characteristic

Age

Gender

Male

Female

Living arrangements

Alone

With friends or a partner

With parents or family member
Financial aid scholarship

None

Scholarship

Home location

Urban area

Rural area

Access to an outside area

No access

Private balcony, courtyard or terrace
Private domestic garden
Courtyard or garden for collective use
Difficulty isolating at home

Yes

No

Tensions and conflicts at home
Yes

No

Noises outside the home
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N=4018

n

4009

1173
2834

559
796
2656

2390
1628

2367
1620

686
619
2400
290

1008
3010

1137
2881

%/mean (SD)

217 (4.0)

29.3
70.7

13.9
19.8
66.1

59.5
40.5

59.4
40.6

17.2
15.5
60.1
7.3

25.1
74.9

28.3
1.7




Yes 945 23.5
No 3073 76.5

Noises inside the home

Yes 796 19.8
No 3222 80.2
Part-time job

None 2798 69.6
Activity interrupted during the lockdown 580 14.4
Activity increased during the lockdown 310 7.7
No change during the lockdown 330 8.3

Someone infected with SARS-COV2 at home

No 3391 844
Confirmed and hospitalized cases 27 0.7
Confirmed and non-hospitalized cases 148 3.7
Suspected cases 452 11.2

Relative or acquaintance infected with SARS-COV2

No 1994 49.6
Confirmed and hospitalized cases 483 12.0
Confirmed and non-hospitalized cases 900 22.4
Suspected cases 641 16.0

Table 2. Learning conditions and life styles of university students during the lockdown
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Learning conditions
Academic program
Sport, Medical sciences, Science and technology
Law, economics, management
Arts, humanities, languages
Social and human sciences
Online teaching delivery
None
Partial online teaching
Total online teaching
Time working at home
No change
Increased time working
Reduced time working
Postponement of final competition (Yes)
Life styles
Frequency of exiting the home during lockdown
Several times a day
Once a day
Several times a week
Once a week
Never or less than once a week
Alcohol consumption
None
No change
Increased consumption

Reduced consumption
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N =4018

2323
689
343
642

836
1735
1447

1175
806
2037
539

168
436
734
760
1898

1379
676
550
1409

%

57.9
17.3
8.5

16.0

20.8
43.2
36.0

29.2
20.1
50.7
13.4

4.2

10.9
18.4
19.0
47.5

34.4
16.8
13.7
35.1




Tobacco consumption
None

No change

Increased consumption

Reduced consumption

3346
122
289
256

83.4
3.0
7.2
6.4

Table 3. Means used by students to mitigate impaired mental health during the lockdown (N=4,018)

Option

Not used
Media entertainment, % 2.1
Reading entertainment, % 227
Physical exercise, % 16.9

Snacking between meals, % 24.1

Ineffective
1

5.9

5.4

5.1

11.7

2

11.2
13.9
10.7
19.7

3

21.8
18.7
16.6
18.8

4
26.3
20.6
20.3
13.6

Very effective
5

32.7

18.8

30.3

12.1

Table 4. Factors associated with impaired mental health status during the lockdown (N= 4,018)
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Gender (female vs male)

Age

Home location (ref: urban vs rural area)
Financial aid scholarship (ref: scholarship vs
none)

Access 1o a private outside area from home

Private domestic garden

Private balcony, courtyard or terrace
Courtyard or garden for collective use

No access

Difficulty isolating at home (Yes vs No)
Tensions and conflicts at home (Yes vs No)
Noises outside the home (Yes vs No)

Noises inside the home (Yes vs No)
Someone infected with SARS-COV2 at home
(ref: no)

Confirmed and hospitalized cases

Confirmed and non-hospitalized cases

Suspected cases

Bivariate regression

analysis
OR 95%
Cl
2.0 1.7-
2.3
01.0 0.9-
1.0
1.2 1.0-
1.3
1.1 1.0-
1.3
1
1.2 0.9-
1.4
1.1 0.9-
1.5
1.5 1.3-
1.9
2.3 2.0-
2.7
2.8 2.4-
3.2
1.9 1.6-
2.2
2.6 2.2-
3.0
3.4 1.6-
7.4
1.5 1.1-
2.2
14 1.1-
1.7
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P-value

<0.001

<0.001

0.06

0.13

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

Multivariate logistic
regression analysis

R2=0.19 - H&L=0.1

OR

1.5

1.2

1.3

1.8

1.4

21

1.3

1.5

3.1

1.6

1.2

95% P-value
cl
1.3- <0.001
1.9

<0.001
0.96-
1.5
0.9-
1.8
1.4-
2.2
1.2- 0.0005
1.7
1.8- <0.001
2.6
1.1- 0.002
1.6
1.2- <0.001
1.8

0.005
1.3-
7.2
1.1-
2.3
0.9-
1.5




Relative or accguaintance infected with SARS-

COV19 (ref: no <0.001
Confirmed and hospitalized cases 1.6 1.3-
2.0
Confirmed and non-hospitalized cases 1.4 1.1-
1.6
Suspected cases 1.4 1.1-
1.7
Frequency of exiting the home during lockdown
(ref: never or less than once a week)
0.001 0.001
Several times a day
0.6 0.4- 06 04
Once a day 0.9 0.9
0.7 0.7
Several times a week 0.5- 0.5
0.7 0.9 0.7 09
Once a week
0.8 0.6- 0.7 0.6
0.9 0.9
0.6- 0.6-
0.9 0.9
Online teaching delivery (ref: none) 0.01
Partial online teaching 1.1 0.9-
1.3
Total online teaching 0.9 0.7-
1.0
Time working at home (ref: no change) <0.0001 <0.0001
Increased time working 1.1 0.9- 1.0 0.8-
1.4 1.3
Reduced time working 1.9 1.6- 1.6 1.3-
2.2 1.9
Postponement of final competition (Yes vs No) 1.4 1.1-  0.0025
1.7
Alcohol consumption (ref : none) 0.0392
No change 0.9 0.7-
1.1
Increased consumption 1.3 1.0-
1.6
Reduced consumption 1.0 0.8-
1.2
Tobacco consumption (ref : none) 0.01 0.01
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No change 1.3 0.8- 1.3 0.8-
2.0 2.0
Increased consumption 1.6 1.2- 1.6 1.2-
2.1 2.1
Reduced consumption 0.9 0.7- 09 0.7-
1.3 1.3
Media entertainment (ref : not used) ¥ <0.0001 0.0006
1-Ineffective 3.5 1.9- 25 1.2-
6.5 4.9
Reading entertainment (ref : not used) ¥ <0.0001 <0.0001
1-Ineffective 1.9 1.4- 1.5 1.04-
2.6 2.1
2 1.6 1.3- 1.7 1.3-
2.1 2.2
Physical exercise (ref : not used) ¥ 0.03 0.05
5-Very effective 0.6 0.5- 0.7 0.5
0.7 0.9
Snacking between meals (ref : not used) ¥ <0.0001 0.04
5-Very effective 1.9 1.5- 14 1.1-
2.5 1.9

Abbreviations: OR, odds ratio: the probability of MCS < first quartile (i.e. impaired mental health); 95% Cl =
95% confidence interval; OR<1 decreased frequency of MCS<1rst quartile ; OR>1 increased frequency of
MCS<1rst quartile.
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