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Abstract: (1) Background: A global pandemic due to COVID-19 emerged in November 2019 and hit 

France in early March 2020. It not only resulted in a loss of lives but also in very strict confinement 

measures. The objective of this study was to understand what the determinants of the change in 

participants’ behavior and mental state were during the confinement. (2) Methods: An online survey 

was launched on 23 April 2020 and closed on 7 May 2020. The final sample included 1454 

participants from 24 to 65 years old. Descriptive and multivariate analyses were then performed. (3) 

Results: 28.7% reported having a more balanced diet, against 17.1% with a less balanced diet. 22.7% 

of respondents reported an increased alcohol consumption, as opposed to only 12.2% declaring a 

decrease and 11.2% of respondents increased their tobacco consumption, while 6.3% decreased it. 

50.6% of the participants reported being more depressed, stressed, or irritable since the beginning 

of the lockdown. Confinement had a negative effect on every behavior studied in this survey, except 

for nutrition. We also found that negative mental state changes were strongly associated with 

nutrition, sleep, physical activity, and alcohol consumption changes. 
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1. Introduction 

In November 2019 the novel severe acute respiratory syndrome coronavirus 2 (SARS- CoV-2), 

which causes the coronavirus disease 2019 (COVID-19), emerged in Wuhan, China. Since then, 

COVID-19 has rapidly spread around the world leading to a pandemic that caused half of humanity 

to be on lockdown[1]. It thus not only resulted in medical complications and loss of lives but has also 

led to the largest global economic impact and transformation to daily life in modern times[2]. As of 

28 May 2020 there have been 145 746 confirmed cases and 28 596 confirmed deaths in France[3]. 

Confinement measures started on 17 March 2020 and were partially lifted on 11 May 2020. They 

consisted of a strong restriction on travel to only what was strictly necessary (food shopping, 

medications purchase, care and work when remote work is not possible), outings close to home ( 

limited individual sports activities, pets’ hygiene), as well as closing the borders of the Schengen area 

and postponing the second round of municipal elections. Any breach in those rules could 

immediately be penalized by a fine or prison in case of multiple repetitions of an infraction. 

The WHO defined in 2008 the social determinants of health (SDOH) as “ the circumstances in 

which people are born, grow up, live, work and age, and the systems put in place to deal with illness. 

These circumstances are in turn shaped by a wider set of forces: economics, social policies, and 

politics.” The literature[4-6] has demonstrated the existing correlation between social, environmental 

and context-related factors and living conditions on the health and wellbeing of individuals and the 

associated risk factors. In our model, we have in particular analyzed the impact of economic factors 
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(with the evolution of employment at the moment of the survey and the expectations in the near 

future), the neighborhood and the physical environment (housing or household conditions, access to 

outdoor leisure/sport area, physical activity), the education (diploma), the food (diet) and the 

community and social context (relations with relatives, stress, anxiety, depression, irritability). Our 

hypothesis here is the presence of a direct impact of the preventive measures associated with the 

lockdown on living conditions, themselves strongly correlated with individual behaviours. 

 

This is the first time that a quarantine to control a pandemic has been implemented on the 

entirety of the French territory. Therefore, a lack of data exists on how this measure can impact the 

health and well-being of the adult population living in the country. A review of literature on the 

psychological impact of quarantine during other outbreaks such as Ebola or SARS has found that it 

previously has resulted in deleterious mental health outcomes, including higher levels of 

depression[7], anxiety[8], irritability[8], post-traumatic stress symptoms[9], anger[10], and fear[11, 

12]. Stressors included longer quarantine duration[7], infection fears, frustration, boredom, 

inadequate supplies, inadequate information, financial loss[13, 14], and stigma[11]. Deterioration of 

mental state could have consequences on the adoption of negative lifestyle habits (consumption of 

alcohol[15] or other psychoactive substances, sleep issues, nutrition[16], physical activity…). 

Existing research testifies to the reciprocal nature of interactions between physical well-being, 

chronic disease and mortality, with key health behaviors such as smoking, physical activity, reduced 

alcohol consumption, diet and obesity[17]. Moreover, it is also clear that such behaviors have an 

impact on mental health. In Velten and al[18].’s study, it was reported that physical activity, alcohol 

consumption, smoking, body mass index and regularity of social interaction were all associated with 

specific mental health outcomes (i.e. depression, anxiety and stress). 

 

There currently are very few studies providing data on how the confinement and the pandemic 

have affected the behaviors of the French population. The most important two are COVIPREV[19], 

led by Santé Publique France, and COCONEL[20]. Hartley et al[21] also conducted a study on the 

effects of confinement of the French population on sleep.  

 

However, it is very important to understand the confinement-induced behavioral changes to be 

able to propose efficient public health policies and interventions to accompany and support the 

population in this difficult period but also in the following years to increase the level of preparedness 

of the citizens, healthcare systems and policymakers for and in case of a new quarantine. It is 

important as well to identify and understand confinement-induced behavior changes in order to 

guide policymakers into developing quick interventions to support population during the immediate 

post COVID-19 period. 

The objective of this study was to understand what the determinants of the changes in 

participants’ behavior and mental state were during the confinement. Our hypothesis was that the 

confinement might have a different effect according to the participant’s characteristics and the 

behavior or mental state studied. 

 

2. Materials and Methods  

2.1. Recruitment and participants 

1705 participants living in France and speaking French (as the questionnaire was written in 

french) participated in the online survey between April 23rd, 2020, and May 7th, 2020. They were 

recruited through promoted social media posts. The final sample included 1454 participants after 

limiting participation to 24- 65 year olds, to have a sizeable sample (participation was quite weak 

between 18 and 24 year olds and over 65 year olds) Indeed, 115 participants were younger than 25 

and 136 older than 64 years old. The informed consent of participants was obtained. The survey was 
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strictly anonymous and no re-identification was possible, therefore participants’ privacy was not at 

risk. 

As the survey was not an interventional study, there was no need for an ethical consent 

according to French laws[22]. Participants’ characteristics are described in Table 1 and Table 2.  

2.2. Weighting 

As the pandemic has not affected the whole country with the same intensity, based on the excess 

mortality observed between 1 March and 20 April 2020, in comparison with the same period in 2019, 

the INSEE created 5 groups of counties, ranked from highly affected (group 1) to not affected (group 

5)[23]. 

For this study, Groups 4 and 5 will be unified because the distinction between very low and non-

affected counties (with lower mortality in 2020 than in 2019) does not seem to make much sense 

because of the usual fluctuations in mortality from year to year at the county level. 

The weighting of the sample was then based on three variables: gender, age, and the impact of 

the pandemic at the county level. The weights were therefore calculated so that the weighted sample 

corresponds to the distribution of the French population by age, gender, and impact of the pandemic. 

2.3. Outcomes 

Our survey asked respondents to evaluate the various components of their lifestyle and their 

situation in comparison with their status before the lockdown. The self-evaluation of the change 

during the lockdown of their diet (less balanced, no change, more balanced), sleep (worse quality, no 

change, better quality), physical activity (less, no change, more), alcohol consumption (more, no 

change, less), tobacco consumption (more, no change, less), tensions with the relatives (rise, no 

change), and the mental state indicator (0-to-3 score) were measured.  

The mental health state indicator was created, as an additional score, using the addition of the 

answers to the question: “Since the beginning of the lockdown, are you feeling more…” anxious? 

Depressed? Irritable?”. A score of 0 meant that the respondent had reported being more depressed, 

more stressed, and more irritable since the beginning of the lockdown. A score of 3 meant that the 

respondent did not notice any change. 

Each outcome was ranked from the unhealthiest to the healthiest modality. Please find in 

supplementary materials, the questions asked to the participants in relation to the outcomes. 

2.4. Independent variables 

Demographic (age, sex), socioeconomic (diploma), health (obesity, hypertension, other risk 

factors, ALD-status) variables, behaviors (smoke, alcohol consumption), the composition of the 

household (alone, with children), housing (overcrowding, outside access), the impact of the 

pandemic (around the respondent in her/his county based on INSEE data, on the participant’s and 

their relatives’ health, on their work, on their incomes), mental state indicator (0-to-3 score). 

The ALD status is an “Affection de Longue Durée” (ALD), a major or long-term illness for which 

the State accepts responsibility for an individual’s health costs. It is defined in French law as a 

'condition requiring long-term care and particularly costly treatment’.  

Three variables measuring concerns due to the situation were added as independent variables: 

concern for one’s health, for the health of one’s relatives, for one’s financial situation. These variables 

were ranked on a 1-to-10 scale, 10 being the highest concern, and were included as continuous 

variables in the model. 

2.5. Model 

Ordinal logistic regressions were used, except for tensions with relatives where a logistic 

regression was used. Observations were weighted to correspond to the French population by age, 

sex, and impact of the pandemic in the county. As all the outcomes were ordered from the 
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unhealthiest to the healthiest modality, for each model, an odds-ratio superior to 1 was a protective 

factor and an odds-ratio inferior to 1 was a risk factor. 

All the sample was used (N=1454), except for two models.  

In the alcohol consumption model, people who declared no alcohol consumption before and 

during the lockdown were excluded. For tobacco consumption, people who declared no tobacco 

consumption before and during the lockdown were excluded. 

. For tobacco consumption, people who reported no tobacco consumption before the lockdown 

were excluded. In this model, the mental state variable was divided into two (negative change or no 

change), due to sample size. 

The selection of the independent variables was first made a priori. Health variables were only 

used in the diet and the physical activity models. Then we used a stepwise forward selection, with a 

p-value inferior to 5% criteria for each model. 

Table 5 presents the results of the multivariate analysis. The variables which were significantly 

associated with none of the outcome variables were excluded from Table 5. 

3. Results 

3.1. Descriptives 

Participants’ characteristics are described in Table 1. A majority of them were women (63.5%) 

and had studied 2 years or more after the Baccalauréat (84.3%). Most of them also had access to a 

private outside place during the confinement (80.0%). 41.3% of the participants were living in a 

territory where COVID-19 was very present. 

Table 1. Participants’ characteristics. 

 N* (%) 

Age  

- 25-34 

- 35-44 

- 45-54 

- 55-64 

Gender 

- Female 

- Male 

- Other 

Health issues putting the participant at risk of a severe form of COVID 19  

- Obesity 

- Hypertension 

- Other risk factors 

- ALD status 

At-risk behavior previous from the COVID pandemics 

- Smoking (no precision on the amount) 

- Drinking (no precision on the amount or frequency) 

Diploma 

- Less than 2 years of study after the Baccalauréat 

- 2 years of study after the Baccalauréat 

- More than 2 years of study after the Baccalauréat 

Impact of the crisis on the income 

 

392 (27.0%) 

427 (29.4%) 

410 (28.2%) 

225 (15.5%) 

 

924 (63.5%) 

523 (36.0%) 

7 (0.5%) 

 

103 (7.1%) 

97 (6.7%) 

259 (17.8%) 

189 (13.0%) 

 

403 (27.7%) 

1076 (74.0%) 

 

229 (15.7%) 

218 (15.0%) 

1007 (69.3%) 
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- Yes 

- No 

Composition of the household during confinement 

- Living alone 

- Living with children 

- Living with a vulnerable person 

Characteristics of the place of residence during confinement 

- Overcrowded 

- Access to a private outside place (garden, balcony...) 

Breakdown of the participants between groups based on the impact of COVID-19 on 

their territory of residence during confinement 

- Group 1 

- Group 2 

- Group 3 

- Group 4  

 

Mental state indicator 

- 0 

- 1 

- 2 

- 3 

 

Concern about COVID-19’s impact 

- Concerns about one’s health 

- Concerns about one’s relatives 

- Concerns about one’s financial state 

498 (34.3%) 

956 (65.7%) 

 

287 (19.7%) 

615 (42.3%) 

214 (14.7%) 

 

81 (5.6%) 

1163 (80.0%) 

 

 

601 (41.3%) 

373 (25.7%) 

168 (11.6%) 

312 (21.5%) 

 

 

150 (10.3%) 

205 (14.1%) 

381 (26.2%) 

718 (49.4%) 

 

 

Mean  IC 95% 

4.6      [4.5-4.7] 

6.5      [6.4-6.6] 

4.7      [4.5-4.8] 

 Total: N = 1454  

 

A comparison of our sample with INSEE data shows that those who participated in the study 

have a level of education on average much higher than the French population[24] (Table 2). The 

variable was then recoded into three categories so that each category has a sufficient number of 

observations: Diploma less than Baccalauréat +2 (N=229, 15.7%), Baccalauréat +2, Superior to 

Baccalauréat +2. 

3.9% of respondents have received a COVID-19 diagnosis from their doctor, 0.8% have seen this 

result confirmed by a test and 12.1% think they were contaminated but weren’t diagnosed. 
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Table 2. Participants’ level of education. 

 N % (sample) % (weighted)  % (INSEE) 

Diploma 

- No diploma or certificate of general education 

- CAP, BEP or equivalent 

- Baccalauréat or equivalent 

- Baccalauréat + 2 

- > Baccalauréat + 2 

 

26 

52 

151 

218 

1007 

 

1.8% 

3.6% 

10.4% 

15.0% 

69.3% 

 

2.2% 

3.8% 

10.6% 

16.7% 

66.8% 

 

19.6% 

24.6% 

17.7% 

14.6% 

23.2% 

 Total: N = 1454     

The majority of participants reported a decrease in mental state (50,6%), with 10,3% being at the 

same time more stressed, anxious, and depressed since the beginning of the confinement. Concerning 

sleep, physical activity, alcohol consumption, and tobacco consumption, the percentage of 

participants who reported a negative change was higher than the percentage of participants who 

reported a positive change. Nutrition was the only outcome where the percentage of participants 

who reported a positive change was superior to the percentage of participants who reported a 

negative change. Indeed, 28.7% reported having a more balanced diet, against 17.1% who reported 

having a less balanced diet since the beginning of the confinement. 

Among the 418 participants who reported eating a more balanced diet, 70.8% had more time for 

cooking (N=296), 41.4% ordered less take-out or used fewer delivery services (N=173), and 17.2% 

snacked less during work (N=72). 

Among the 249 people who report eating less balanced, 58.6% snacked (N=146), 43.8% 

considered eating more because they were stressed or sad (N=109), 26.5% were not motivated to cook 

(N=66). It is interesting to note that 39.4% reported that they had more time to cook (N=98). 

Moreover, 22.7% of respondents reported an increased alcohol consumption, as opposed to only 

12.2% reporting a decrease and 11.2% of respondents increased their tobacco consumption, while 

6.3% decreased it. (Table 3) Also, 24.6% of the participants reported an increase in the tensions with 

their relatives, and in particular with their partner (14.3%). Finally, 50.6% of the participants reported 

being more depressed, stressed, or irritable since the beginning of the lockdown. 

Table 3. Outcomes. 

 N* (%) 

Diet 

- More balanced 

- Unchanged 

- Less balanced 

Tension with relatives 

- Increased 

- Unchanged 

 

Sleep quality since the beginning of 

confinement 

- Decreased 

- Unchanged 

- Increased 

Physical activity 

- Decreased 

- Started to practice physical 

activity during confinement 

- Increased 

- Stopped practicing physical 

activity during confinement 

- Unchanged 

Alcohol consumption 

- Decreased  

- Unchanged 

- Increased 

- Do not drink 

 

418 (28.7%) 

787 (54.1%) 

249 (17.1%) 

 

357 (24.6%) 

1097 (75.4%) 

 

 

 

527 (36.2%) 

737 (50.7%) 

190 (13.1%) 

 

506 (34.8%) 

132 (9.1%) 

 

248 (17.1%) 

216 (14.9%) 

 

352 (24.2%) 

 

178 (12.2%) 

568 (39.1%) 

330 (12.2%) 

378 (22.7%) 
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Tobacco consumption 

- Decreased 

- Unchanged 

- Increased 

- Do not smoke 

Mental state indicator 

- 0 

- 1 

- 2 

- 3 

 

91 (6.3%) 

149 (10.2%) 

163 (11.2%) 

1051 (72.3%) 

 

150 (10.3%) 

205 (14.1%) 

381 (26.2%) 

718 (49.4%) 

 Total: N = 1454  

3.2. Multivariate analysis 

Table 4 shows the results of the ordinal logistic regression after the stepwise forward selection 

of the independent variables, for each outcome. Age was associated with the changes in diet, alcohol 

consumption, tensions with relatives, and mental state. An age range of 25-34 years old was a 

protective factor for both diet and alcohol consumption changes. An age range of 55-64 years old was 

also a protective factor for adverse diet changes. Increasing age was a strong protective factor against 

tensions with relatives and adverse mental state changes. 

Table 4. Regression results (N=1454). The outcomes are ranked from the unhealthiest to the healthiest 

and the stepwise forward method was used. OR>1 is a protective factor and OR<1 is a risk factor. 

 Nutrition Sleep 
Physical 

activity 

Alcohol 

consumption* 

Tobacco 

consumption** 

No 

tensions 

Mental 

state 

Age        

25-34 yo 1 1 1 1 1 1 1 

35-44 yo 

0.68  

[0.50-

0.93] 

1.06  

[0.77-

1.45] 

0.96  

[0.71-

1.31] 

0.52  

[0.37-0.74] 

2.06  

[1.18-3.60] 

2.24  

[1.53-

3.27] 

1.78  

[1.34-

2.36] 

45-54 yo 

0.71  

[0.52-

0.96] 

0.86  

[0.63-

1.17] 

1.07  

[0.80-

1.43] 

0.67  

[0.47-0.94] 

1.07  

[0.62-1.85] 

2.63  

[1.81-

3.83] 

2.35  

1.76-

3.14] 

55-64 yo 

0.93  

[0.69-

1.25] 

1.16  

[0.86-

1.57] 

0.97  

[0.72-

1.29] 

0.78  

[0.55-1.10] 

2.07  

[1.18-3.62] 

3.55  

[2.39-

5.27] 

2.71  

[2.02-

3.64] 

Gender        

Male 1 1 1 1 1 1 1 

Female 

0.97  

[0.79-

1.18] 

0.95 [ 

0.77-

1.17] 

1.17  

[0.96-

1.43] 

0.71  

[0.56-0.90] 

0.96  

[0.66-1.40] 

0.98  

[0.75-

1.27] 

0.77  

[0.63-

0.94] 

ALD        

Yes   

1.45  

[1.10-

1.92] 

    

No   1     

Other risk factors 

of severe COVID 

form 

       

Yes 

1.34  

[1.03-

1.74] 

      

Non 1       

Drank alcohol 

previously 
       

Yes   

1.71  

[1.36-

2.15] 

    

Non   1     

Impact on work        

Telework 1   1  1  

Not working 0.85    
1.71  

[1.23-2.37] 
 1.24   
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[0.65-

1.12] 

[0.85-

1.79] 

Works normally 

0.58  

[0.42-

0.82] 

  
1.19  

[0.80-1.78] 
 

0.74  

[0.49-

1.13] 

 

Others 

0.62  

[0.48-

0.85] 

  
1.25  

[0.92-1.70] 
 

0.72  

[0.51-

1.00] 

 

Household        

Living alone 

0.64  

[0.48-

0.85] 

0.75  

[0.56-

1.00] 

0.73  

[0.55-

0.97] 

 
0.44  

[0.25-0.76] 

4.08  

[2.43-

6.87] 

 

Living with 

children 

0.86  

[0.66-

1.10] 

1.14  

[0.89-

1.47] 

0.81  

[0.64-

1.03] 

 
0.69  

[0.44-1.09] 

0.44  

[0.32-

0.59] 

 

Others 1 1 1  1 1  

Overcrowded 

dwelling 
       

Yes    
0.57  

[0.32-0.99] 
   

No    1    

Mental state 

indicator 
       

0 

0.39  

[0.27-

0.57] 

0.12  

[0.08-

0.18] 

0.47  

[0.33-

0.68] 

 
0.65  

[0.44-0.96] 
  

1 

0.63  

[0.46-

0.86] 

0.24  

[0.17-

0.32] 

0.63  

[0.47-

0.86] 

    

2 

0.85  

[0.67-

1.09] 

0.39  

[0.30-

0.50] 

1.01 

[0.79-

1.28] 

    

3 (No change) 1 1 1  1   

Diploma        

< Baccalauréat +2  

1.55  

[1.17-

2.05] 

    

1.33  

[1.00-

1.77] 

Baccalauréat +2  

1.28  

[0.96-

1.71] 

    

0.83  

[0.63-

1.09] 

> Baccalauréat +2  1     1 

Concerns        

for one's health       

0.84  

[0.81-

0.88] 

for one's relatives    
1.09  

[1.04-1.15] 
   

For one's finances    
0.93  

[0.89-0.97] 
 

0.89  

[0.85-

0.93] 

0.89  

[0.86-

0.92] 

* N = 1076; ** N = 403. 

A negative change in mental state during the lockdown was a strong risk factor for negative 

changes in nutrition, sleep, physical activity, and alcohol consumption. Concerning changes to 

mental state, our model shows a strong protective effect of age. Indeed, as age increases, so does the 

likelihood of not reporting stress, depression, or particular irritability since the onset of confinement. 

Similarly, men report fewer problems with stress, depression, and irritability than women. There is 

also a protective effect related to low educational attainment. 

We observed that concerns related to the crisis itself have a strong impact on stress, depression, 

and irritability. This result remains similar when we exclude stress from this mental state score. This 

relationship is therefore not due to a conceptual redundancy between the measures of anxiety and 

mental health. Two measures of anxiety related to the crisis emerge significantly from our model: 

anxiety about one's health, and anxiety about one's finances. In both cases, worry was a strong risk 

factor in reporting any particular changes in mental state. 
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Being a man was a protective factor for alcohol consumption and negative mental state changes. 

A low education level was a protective factor for sleep and negative mental state changes. Alcohol 

consumption before the lockdown was a protective factor for negative physical activity changes. 

Health issues putting the participant at “severe form of COVID-19 risk factors” other than obesity 

and hypertension were a protective factor for preventing negative diet changes. 

The impact of the lockdown on the participant’s work situation had different effects depending 

on the outcome. Teleworking was a protective factor against negative diet changes. Participants who 

had to stop working or lost their incomes reported more tensions with their relatives and it was a risk 

factor for negative alcohol consumption changes. 

The concern for one’s health was a risk factor for negative mental state changes. The concern for 

one’s relatives’ health was a protective factor for alcohol consumption. Finally, the concern for one’s 

financial situation was a risk factor for alcohol consumption, negative mental state changes, and the 

rise of tensions. 

The composition of the household and a change in mental state during the lockdown were 

strongly associated with various outcomes. Living alone was a strong risk factor for diet, sleep, 

physical activity, and tobacco consumption. It was a protective factor for tensions. Living with 

children was a risk factor for tensions and overcrowding for alcohol consumption. 

Our results show that confinement and the associated restrictive measures had a negative effect 

on every individual behaviors studied in this survey, except for nutrition. We also found that a 

negative change in mental state was strongly associated with adverse changes in nutrition, sleep, 

physical activity, and alcohol consumption. Also, living alone was a strong risk factor for diet, sleep, 

physical activity, and tobacco consumption. 

In our survey, the decrease in physical activity was also related to a worsening of mental state. 

Being a woman was a risk factor for concerns and age was a strong protective factor against negative 

mental state changes. 

4.1. Impact of confinement on mental state 

Our results show that the older respondents are, the less likely they are to report having 

symptoms of anxiety, depression, or irritability and that younger people (25-34 years old) were more 

likely to present those symptoms. Those findings coincide with Huang and Zhao[25]’s preliminary 

publication but also Su et al[26]. results from the SARS epidemic. The deterioration of mental state 

has a negative effect on most behavioral indicators in our study (tobacco and alcohol consumption, 

physical activity and sleep). 

Living alone was a strong risk factor for diet, sleep, physical activity, and tobacco consumption. 

This coincides with Bu et al[27] preliminary findings stating that people living alone are at higher 

risk of loneliness during the lockdown. In addition to quarantine, research into social isolation and 

loneliness indicate that these experiences are not only deleterious for mental health[28] but also have 

an impact on physical health so that Nelson et al. [2] suggest that secondary effects on mortality due 

to COVID-19 may be caused by increases in social isolation and loneliness. Those findings concur 

with ours. 

4.2. Impact of confinement on diet 

In our survey, confinement had a positive effect on diet. However, these results apply only to 

people with a higher education level and probably depends on income. This concurs with the results 

of Deschasaux-Tanguy and al[29] which showed that improvements in the nutritional quality of diets 

were observed in a part of the studied population : increased AHEI-2010 score for diet quality, 

decreased proportion of ultra-processed foods, increased intakes of fruit and vegetables, legumes or 

nuts, decreased intakes of red meat or alcohol. These favorable behaviors mostly clustered 

participants with higher incomes and education levels, which matches our sample. 

 

4.3. Impact of confinement on sleep 
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When asked if their sleep has been better or worse since the beginning of the confinement, 

respondents reported a decrease in sleep quality rather than an improvement, which is consistent 

with the findings of COCONEL[20] and COVIPREV[19], although in both of those studies, the 

prevalence of sleep disorders was higher than in ours. 

We found a significant difference between men and women, which concur with Hartley et al[21] 

study but runs counter to Huang and Zhao[25]’s preliminary publication. However in Hartley et 

al[21]. findings, sleep-related factors were strongly associated with impaired sleep perception with 

90% of participants reporting shorter sleep, whereas in our survey the proportion of people for whom 

confinement resulted in an increase in sleep appears similar to the proportion of people for whom it 

resulted in a decrease, meaning that participants do not necessarily associate quality and quantity of 

sleep. During confinement, two things can decrease sleep pressure: a decrease in physical activity 

and an increase in anxiety that act directly on wakefulness systems[30]. 

4.4. Impact of confinement on tobacco consumption 

Our results show that confinement had a negative effect on tobacco consumption, as the 

proportion of participants who increased their consumption is double the proportion of those who 

decreased it. We found that living alone is a major risk factor of tobacco consumption during the 

confinement, which isn’t highlighted by COVIPREV[19]. But also, participants who reported negative 

effects of confinement on their mental state were less likely to have decreased their use, or more likely 

to have increased it, which this time coincides with COVIPREV[19]. 

4.5. Impact of confinement on physical activity 

Participants were more likely in our survey to report a decrease in their physical activity during 

confinement than to report an increase. Those results are consistent with the findings of Meyer and 

al[31]. We observed a strong association between physical activity and mental state. People who have 

reduced their physical activity are at greater risk of experiencing a deterioration in their mental 

health. On the other hand, there is no difference between those who did not change their physical 

activity habits and those who increased their activity. 

4.6. Impact of confinement on alcohol consumption 

Our results concerning alcohol consumption were much higher than COVIPREV[19] results, as 

22.7% of our respondents reported an increased consumption, versus only 11% of their respondents. 

On the same trend, 12.2% of our respondents reported a decrease in their consumption, versus 24% 

of their respondents. The change in alcohol consumption since the start of confinement follows a U-

shaped relationship with age in our survey. Indeed, 25-34 year old respondents decreased their 

consumption much more often than 35-54 year olds. The questionnaire does not allow us to be 

completely positive about the cause of this result. Nevertheless, the 25-34 year old participants who 

had reduced their consumption mentioned much more regularly (61.0%) the fact that they only drink 

alcohol when they go out than the other populations (32.3%) (p<0.01). The 55-64-year-olds increased 

their drinking much less often than the 35-54-year-olds. These results are in opposition with 

COVIPREV[19] findings that alcohol consumption increased in the 50+ population. Finally, there are 

contradictory trends between concerns about COVID-19 and changes in alcohol consumption in our 

survey. People who were worried about their relatives were more likely to decrease their 

consumption or not to increase it. On the opposite end, respondents who worried about their finances 

tended to increase their consumption or not to decrease it. This result may seem contradictory with 

the fact that not working seems to be a protective factor, all other things being equal. This shows that 

it is not the fact of not working per se that affects drinking, but the financial worry generated by the 

situation. 

 

4. Discussion 
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This survey has been run in a short timeframe and has allowed the analysis of a large number 

of respondents (n=1454). As there are very few data yet on the behavioral changes of the French 

population during the confinement, our survey is important. Moreover, we analyzed various 

behaviors, whereas most of the few existing studies focused on sleep issues. Also, our survey was 

completed during the confinement, which makes it more precise than a retrospective study, but not 

immediately after its beginning, allowing effects on behavior to show. 

However, several limitations have to be mentioned, such as the online recruitment of the 

participants which implies a bias in the representativeness of the general population. We observed 

for instance that our sample included people mostly having a rather high educational profile or being 

located in specific geographic areas (in particular Paris and Great East regions) strongly affected by 

the crisis of Covid-19. Therefore, the respondents are reporting an astonishing high-level of 

compliance (99.3%) with preventive measures decided by the French government and local 

authorities. All territories were thus affected by confinement in the same way. 

Moreover, our sample was composed of a majority of women. Nevertheless, the fact that women 

respond more often than men to surveys is a well-known phenomenon and is therefore not specific 

to this survey. However, we used a weighting to avoid this issue. Our analysis showed that the 

impact of these biases was limited. 

The biggest limit of this study is that we don’t know the participants’ behavior before the 

confinement. We can then only get results on their behavior changes, but cannot precisely define their 

habits. This is especially true in the case of alcohol and tobacco consumption. We don’t have 

quantitative measurements but only the reported changes in consumption. 

The proportion of respondents who think they have been contaminated is surprisingly high 

since the estimates of the proportion of the French population that has been contaminated by the 

virus are between 4 and 8% (of which a large proportion is asymptomatic). Nevertheless, the 

COCONEL study[20] had shown that 9% of French people thought they had been affected (1% had 

been diagnosed by a test or a doctor), which is not very far from our results, given that it was made 

in early April. 

This survey has been based on self-evaluation by the respondents for changes in the different 

parameters we analyzed. The conclusions should take into account the subjectivity of these 

evaluations. Nevertheless, this survey aimed to capture the respondents’ perception, their feelings, 

and their views on the impact of the pandemic and the associated lockdown situation. From this 

perspective, we assume that the answers are accurate. 

It would be interesting to have information about the respondents’ consumption of media 

content, its frequency, intensity and its level of quality (disinformation), whether it is via television, 

radio, newspapers or online content (social media) and to study whether this media consumption is 

linked or not to mental state and behavioral changes. We observed a clear higher sensibility of 

younger respondents (25-34 years old) in terms of psychological impact on the crisis and lockdown 

situation. We could formulate the hypothesis that the limitation of the social life related to the 

lockdown situation is an important factor leading to this result. Further research is needed to confirm 

this hypothesis. 

Since the survey took place in April/May, the situation was completely new for the population 

and the effects were very strong. However, over time, we think that people might have developed 

strategies to cope with the effects of confinement (doing physical activity at home, socializing in other 

ways...), so the "time" and "experience gained" effect could not be taken into account in this study and 

future public health interventions will most likely have to adapt to this "learning curve" of 

individuals. People will most certainly behave differently in future confinements and should be more 

able to maintain a healthier lifestyle despite the situation. Services have emerged and should emerge 

to offer this maintenance of healthy behaviors. 

It appears clearly that, except for the diet, all the analyzed health and wellbeing factors (sleep, 

physical activity, alcohol consumption, and tobacco consumption) have changed negatively since the 

beginning of the crisis. We observe a strong impact of the living conditions (living alone is a risk 

factor) and of the mental state, itself related to the level of concerns (in particular concerns for one’s 

health or financial situation). But in the different models we have developed, the impact is 
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predominately mutual and our data doesn’t allow us to determine the exact causality effect between 

these variables. We can legitimately conclude that these variables are correlated but we can’t strictly 

define which variable is influencing the others. It seems sensible to understand all these variables as 

a system, setting the scene for a multi-variable interplay, the variables influencing and retro-

influencing each other. With this approach, we can consider the presence of vicious and virtuous 

circles. This hypothesis should as well be confirmed by further research. 

 

 

 

5. Conclusions 

This approach leads us to think that multi-factor interventions are required to limit the impact 

of the crisis and the associated preventive measures (lockdown, physical distancing). Thus, the 

reported results suggest that comprehensive health and wellbeing programs might have a positive 

impact on the population's wellbeing during the crisis. These programs might include specific 

interventions around physical activity, sleep management, alcohol/tobacco consumption 

control/reduction. They should provide people with advice on activities and best practices adapted 

to this specific context, but as well increase the subjects’ motivation, embedding behavior change 

techniques leveraging key cognitive biases (social norms, messages framing, use of messengers, 

healthier default choices, ego, affects…) potentially associated to incentives models (challenges and 

rewards). 

The interventions could also involve some coaching or counseling services around mental 

health, for instance about stress or low spirits management and relationship management (to avoid 

tensions with relatives). Actions related to the improvement of the quality and validity of the 

information received by the population would certainly benefit also to the global state of mental 

health. Finally, the interventions deployed during and after the Covid-19 crisis would benefit from 

the use of cost-effective tools such as digital technologies[32], to deliver the above-mentioned 

components of the interventions in a timely, personalized, and remote manner. 

Author Contributions: Conceptualization, HR.; methodology, HR and RF.; software, RF.; validation, H.R. and 

R.F..; formal analysis, R.F.; writing—original draft preparation, H.R. and J.V.; writing—review and editing, H.R., 

J.V and R.F.; visualization, H.R.; supervision, H.R.; project administration, H.R.. All authors have read and 

agreed to the published version of the manuscript. 

Funding: This research was funded by Sharecare Europe.  

Conflicts of Interest: The authors were remunerated by Sharecare Europe to realize this study and write this 

article.  

References 

1. euronews. Coronavirus : half of humanity now on lockdown as 90 countries call for confinement. 2020; 

Available from: Accessible at : https://www.euronews.com/2020/04/02/coronavirus-in-europe-spain-s-

death-toll-hits-10-000-after-record-950-new-deaths-in-24-hou. 

2. Nelson, B., et al., Rapid Assessment of Psychological and Epidemiological Correlates of COVID-19 Concern, 

Financial Strain, and Health-Related Behavior Change in a Large Online Sample. 2020. 

3. France, S.P. Dashboard : l’épidémie de COVID-19 en chiffres. Available from: Accessible at : 

https://www.santepubliquefrance.fr/maladies-et-traumatismes/maladies-et-infections-

respiratoires/infection-a-coronavirus/articles/infection-au-nouveau-coronavirus-sars-cov-2-covid-19-

france-et-monde#block-242818. 

4. Wilkinson, R.G. and M.G. Marmot, Social Determinants of Health; Centre for Urban Health; World Health 

Organization. 1998. 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 19 October 2020                   doi:10.20944/preprints202010.0400.v1

https://www.euronews.com/2020/04/02/coronavirus-in-europe-spain-s-death-toll-hits-10-000-after-record-950-new-deaths-in-24-hou
https://www.euronews.com/2020/04/02/coronavirus-in-europe-spain-s-death-toll-hits-10-000-after-record-950-new-deaths-in-24-hou
https://www.santepubliquefrance.fr/maladies-et-traumatismes/maladies-et-infections-respiratoires/infection-a-coronavirus/articles/infection-au-nouveau-coronavirus-sars-cov-2-covid-19-france-et-monde#block-242818
https://www.santepubliquefrance.fr/maladies-et-traumatismes/maladies-et-infections-respiratoires/infection-a-coronavirus/articles/infection-au-nouveau-coronavirus-sars-cov-2-covid-19-france-et-monde#block-242818
https://www.santepubliquefrance.fr/maladies-et-traumatismes/maladies-et-infections-respiratoires/infection-a-coronavirus/articles/infection-au-nouveau-coronavirus-sars-cov-2-covid-19-france-et-monde#block-242818
https://doi.org/10.20944/preprints202010.0400.v1


 

5. Bonner, A., Social determinants of Health : An Interdisciplinary Approach to Social Inequality and Wellbeing. 

2018: Bristol, UK : Policy press. 

6. Foundation, T.K.F., The Kaiser Family Foundation list 6 categories of social determinants of health: the economic 

stability, the neighborhood and physical environment, the education, the food, the community and social context 

and the healthcare system. . 

7. Hawryluck, L., et al., SARS control and psychological effects of quarantine, Toronto, Canada. Emerging 

Infectious Diseases, 2004. 10(7). 

8. Lee, S., et al., The experience of SARS-related stigma at Amoy Gardens. Soc Sci Med, 2005. 61(9): p. 2038-46. 

9. Reynolds, D.L., et al., Understanding, compliance and psychological impact of the SARS quarantine experience. 

Epidemiol Infect, 2008. 136(7): p. 997-1007. 

10. Marjanovic, Z., E.R. Greenglass, and S. Coffey, The relevance of psychosocial variables and working 

conditions in predicting nurses' coping strategies during the SARS crisis: an online questionnaire survey. Int J 

Nurs Stud, 2007. 44(6): p. 991-8. 

11. Brooks, S.K., et al., The psychological impact of quarantine and how to reduce it: rapid review of the evidence. 

The Lancet, 2020. 395(10227): p. 912-920. 

12. Barbisch, D., K.L. Koenig, and F.Y. Shih, Is There a Case for Quarantine? Perspectives from SARS to Ebola. 

Disaster Med Public Health Prep, 2015. 9(5): p. 547-53. 

13. Mihashi, M., et al., Predictive factors of psychological disorder development during recovery following SARS 

outbreak. Health Psychol, 2009. 28(1): p. 91-100. 

14. Pellecchia, U., et al., Social Consequences of Ebola Containment Measures in Liberia. PLoS One, 2015. 10(12): 

p. e0143036. 

15. Clay, J.M. and M.O. Parker, Alcohol use and misuse during the COVID-19 pandemic: a potential public health 

crisis? The Lancet Public Health, 2020. 5(5). 

16. Anton, S.D. and P.M. Miller, Do negative emotions predict alcohol consumption, saturated fat intake, and 

physical activity in older adults? Behav Modif, 2005. 29(4): p. 677-88. 

17. Arora, T. and I. Grey, Health behaviour changes during COVID-19 and the potential consequences: A mini-

review. Journal of Health Psychology, 2020. 25(9): p. 1155-1163. 

18. Velten, J., et al., Lifestyle choices and mental health: a representative population survey. BMC Psychol, 2014. 

2(1): p. 58. 

19. France, S.P. COVID-19 : une enquête pour suivre l’évolution des comportements et de la santé mentale pendant 

l’épidémie. 2020; Available from: Accessible at : https://www.santepubliquefrance.fr/etudes-et-

enquetes/covid-19-une-enquete-pour-suivre-l-evolution-des-comportements-et-de-la-sante-mentale-

pendant-l-epidemie#block-242830. 

20. EHESP. Etude Coconel : impact sur la santé mentale - note de synthèse n2. Available from: Accessible at : 

https://www.ehesp.fr/wp-content/uploads/2020/04/Etude-Coconel-Note-n2-impact-sante-mentale.pdf. 

21. Hartley, S., et al., [The effects of quarantine for SARS-CoV-2 on sleep: An online survey]. Encephale, 2020. 

22. santé, M.d.s.e.d.l. Loi Jardé. 2020; Available from: Available at : https://solidarites-

sante.gouv.fr/systeme-de-sante-et-medico-social/recherche-et-innovation/recherches-impliquant-la-

personne-humaine/. 

23. INSEE. Nombre de décès quotidiens : France, régions et départements. 2020; Available from: Accessible at : 

https://www.insee.fr/fr/statistiques/4487854#documentation-sommaire. 

24. INSEE, Dwelling occupancy index - definition. 2017. 

25. Huang. Y and Z. N, Generalized anxiety disorder, depressive symptoms and sleep quality during COVID-19 

epidemic in china : a web-based cross sectional study. preprint, 2020. 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 19 October 2020                   doi:10.20944/preprints202010.0400.v1

https://www.santepubliquefrance.fr/etudes-et-enquetes/covid-19-une-enquete-pour-suivre-l-evolution-des-comportements-et-de-la-sante-mentale-pendant-l-epidemie#block-242830
https://www.santepubliquefrance.fr/etudes-et-enquetes/covid-19-une-enquete-pour-suivre-l-evolution-des-comportements-et-de-la-sante-mentale-pendant-l-epidemie#block-242830
https://www.santepubliquefrance.fr/etudes-et-enquetes/covid-19-une-enquete-pour-suivre-l-evolution-des-comportements-et-de-la-sante-mentale-pendant-l-epidemie#block-242830
https://www.ehesp.fr/wp-content/uploads/2020/04/Etude-Coconel-Note-n2-impact-sante-mentale.pdf
https://solidarites-sante.gouv.fr/systeme-de-sante-et-medico-social/recherche-et-innovation/recherches-impliquant-la-personne-humaine/
https://solidarites-sante.gouv.fr/systeme-de-sante-et-medico-social/recherche-et-innovation/recherches-impliquant-la-personne-humaine/
https://solidarites-sante.gouv.fr/systeme-de-sante-et-medico-social/recherche-et-innovation/recherches-impliquant-la-personne-humaine/
https://www.insee.fr/fr/statistiques/4487854#documentation-sommaire
https://doi.org/10.20944/preprints202010.0400.v1


 

26. Su, T.P., et al., Prevalence of psychiatric morbidity and psychological adaptation of the nurses in a structured 

SARS caring unit during outbreak: a prospective and periodic assessment study in Taiwan. J Psychiatr Res, 

2007. 41(1-2): p. 119-30. 

27. Bu, F., A. Steptoe, and D. Fancourt, Who is lonely in lockdown? Cross-cohort analyses of predictors of 

loneliness before and during the cOVID-19 pandemics. Preprint, 2020. 

28. Wang, J., et al., Social isolation in mental health: a conceptual and methodological review. Soc Psychiatry 

Psychiatr Epidemiol, 2017. 52(12): p. 1451-1461. 

29. Deschasaux-Tanguy, M., et al., Diet and physical activity during the COVID-19 lockdown period (march-may 

2020) : results from the french NutriNet-Santé cohort study. preprint, 2020. 

30. Richards, A., J.C. Kanady, and T.C. Neylan, Sleep disturbance in PTSD and other anxiety-related disorders: 

an updated review of clinical features, physiological characteristics, and psychological and neurobiological 

mechanisms. Neuropsychopharmacology, 2020. 45(1): p. 55-73. 

31. Meyer, J., et al., Changes in physical activity and sedentary behaviour due to the COVID-19 outbreak and 

associations with mental health in 3052 US adults. Preprint, 2020. 

32. Palmer, K., et al., The potential long-term impact of the COVID-19 outbreak on patients with non-communicable 

diseases in Europe: consequences for healthy ageing. Aging Clin Exp Res, 2020. 

 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 19 October 2020                   doi:10.20944/preprints202010.0400.v1

https://doi.org/10.20944/preprints202010.0400.v1

