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Abstract 

Study objectives: To assess the impact of COVID-19 related restrictions on narcolepsy type 1 

(NT2), narcolepsy type 2 (NT2), and idiopathic hypersomnia (IH).  

Methods: Participants with NT1, NT2 and IH followed in a university hospital completed an 

online 78-question survey assessing demographic, clinical and occupational features of the 

population during the first COVID-19 related lockdown.  

Results: The 219 /851 (25.7%) respondents of the survey reported a mean increase of 1.2±1.9 

hours (P<.001) in night sleep time, and a mean decrease of 1.0±3.4 points (P<.001) on the Epworth 

sleepiness scale during lockdown. Bedtime was delayed by 46.1% of participants and wakeup time 

was delayed by 59.6%, driven primarily by participants with IH. Teleworkers (but not in-person 

workers) reported a mean increase of 0.9±1.2 hours in night sleep (P <.001) and a mean decrease 

in sleepiness score of 1.6± 3.1 (P <.001). Cataplexy improved in 54.1% of participants with NT1. 

Sleepiness correlated with psychological wellness (R=0.3, P<.001). As many as 42.5% enjoyed 

the lockdown, thanks to reallocation of time usually spent commuting towards longer sleep time, 

hobbies and family time, and appreciated a freer napping schedule. Conversely, 13.2% disliked 

the lockdown, feeling isolation and psychological distress.   

Conclusion: Extended sleep time, circadian delay (in IH patients) and teleworking resulted in 

decreased symptoms of central hypersomnias. These findings suggest that people with IH, NT1 

and NT2 may benefit from a decrease in social and professional constraints on sleep-wake habits, 

and support advocacy efforts aimed at facilitating workplace and schedule accommodations for 

this population. 
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Brief summary: 

Study Rationale: The first lockdown during the COVID-19 pandemic constituted a real-world 

experiment on the impact of modifications of social and occupational constraints on sleep.  We 

evaluated the impact of these changes via a survey in participants with narcolepsy and idiopathic 

hypersomnia. 

Study Impact: Participants reported a freer napping schedule, circadian realignment, decreased 

commuting time, increased night sleep time and decreased sleepiness (particularly in teleworkers), 

decreased cataplexy, increased quality time, and improved wellbeing. These results advocate for 

more frequent teleworking days and workplace scheduling accommodations in patients with 

central hypersomnias.  

Introduction 

The COVID-19 worldwide pandemic has forced countries around the world to adopt stringent 

measures aimed at curbing the spread of the highly infectious SARS-CoV-2 virus. France was first 

put under such a lockdown from March 17th to May 11th, 2020. Specific measures put in place 

included prohibitions on travelling, outdoor activities, and in-person schooling and working. 

Work-from-home (teleworking) was mandated for all but essential workers (e.g., healthcare 

workers, grocers and transportation workers).1 Much interest has been generated within the sleep 

medicine community on the effects of the COVID-19 pandemic and associated lockdown 

measures on the sleep health of the general public and many have reported increased insomnia and 

circadian rhythm changes.2-4  
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The experience of people living with central hypersomnias during COVID-19 related restrictions 

is of particular interest. Narcolepsy is characterized by excessive daytime sleepiness, short and 

refreshing naps and REM sleep state dissociation. Narcolepsy type 1 (NT1) is further distinguished 

from narcolepsy type 2 (NT2) by cataplexy and hypocretin deficiency. Idiopathic hypersomnia 

(IH) is characterized by sleepiness despite normal or prolonged sleep time, long non-refreshing 

naps and sleep drunkenness. A key difficulty faced by this population lies in the reconciliation of 

their particular sleep needs (e.g., increased total sleep time or frequent napping) with their daytime 

obligations (e.g., work, schooling, etc.). This conflict accounts for a worsened quality of life, and 

may contribute to excessive daytime sleepiness.5-7 We seized upon the opportunity of lockdown 

to understand how changes in social and professional constraints on sleep-wake habits affect 

people with central hypersomnias, using a survey sent to patients followed in our academic unit.  

 

Methods 

Participants 

Eligible participants were patients diagnosed with NT1, NT2 or IH as per ICSD-3 criteria8 and 

followed at the National Reference Centre for Narcolepsy and Rare Hypersomnias at Pitié-

Salpétrière Hospital’s Sleep Disorders Unit. Approximately 1600 such patients are followed at our 

centre, of whom approximately one half have given their e-mail address (at the time of this study) 

for participation in research projects. Participants who responded to an email containing the survey 

were included in the study. The sole exclusion criterion was non-completion of the survey. All 

participants gave consent for use of their responses in the present publication, in accordance with 

French research ethics laws.  
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Questionnaire 

A 78-question survey was devised by a team of sleep medicine experts using the SurveyMonkey 

software (SurveyMonkey Inc, California, USA). The questionnaire assessed participants’ 

demographic features, occupational status, COVID-19 status, sleep habits, hypersomnia 

symptoms, Epworth sleepiness scale (ESS), treatments and any changes to the above that occurred 

as a result of the COVID-19 related lockdown measures in France (See Appendix A1 for the 

complete questionnaire in original French and translated into English). Changes in sleepiness were 

assessed by asking participants to first complete an ESS questionnaire retrospectively assessing 

their pre-lockdown somnolence (ESS scores just preceding the lockdown were not available in 

most participants’ charts), followed by an ESS questionnaire assessing current somnolence. 

Similarly, participants were asked to first estimate their night sleep time prior to lockdown, 

followed by a report of their contemporary night sleep time. The majority of questions contained 

in the survey were closed, multiple choice or yes/no questions (e.g., “Was “x” increased, decreased 

or unchanged during lockdown?), assessing changes in sleep related symptoms and habits, 

psychological symptoms and general perceptions related to the lockdown. The questionnaire 

concluded with two open ended questions pertaining to participants global appreciation the 

lockdown: “If you liked/disliked the lockdown, why/why not?”. The survey was sent to prospective 

participants one week prior to the end of the first COVID-19 related lockdown in May 2020 and 

was available for completion during a six-day window.  

Statistical analysis 

P-value significance was set below 0.05. All statistical analyses were computed using R version 

4.0.3 (2020) from the R Foundation for Statistical Computing (Vienna, Austria). Three group 

comparisons of quantitative variables were performed using one-way analysis of variance 
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(ANOVA). Three group comparisons of binary categorical variables were performed using Chi-

square (presented as χ2, degree of freedom, P) or Fisher’s exact test (presented as Odd Ratio, OR, 

95%CI, P), depending on sample size. Ordinal categorical variables were assessed using ordinal 

logistic regression. Comparisons of teleworkers to in-person workers, and within group 

comparisons for measures assessed before and during lockdown were performed using Student’s 

t-test. Correction for multiple testing was done using Bonferroni’s adjustments (obtained P value 

were multiplied by the number of comparisons done for a given hypothesis test). 

Using the “FactoMineR” package in R, multiple correspondence analysis (MCA) was performed 

as an exploratory technique to assess additional relationships between qualitive measures related 

to psychological wellbeing and sleep quality. MCA permits the representation of a large number 

of qualitative measures graphically in multidimensional space and identifies those dimensional 

axes that explain the largest variability within the dataset (percentage of inertia). Further 

assessment was performed to determine which qualitative measures were the principal 

determinants of the identified axes (measures with R2 score larger than or equal to 0.3 were 

considered important). Finally, supplemental quantitative and qualitative variables expected to 

relate to these dimensions (telework, changes in sleep time, ESS, and others) were assessed for 

correlation to the principal dimensional axes. 

Inductive thematic analysis 

In order to extract meaningful information from participants’ open-ended responses to the 

questions specified above, inductive thematic analysis was employed. This subtype of reflexive 

thematic analysis is a common methodology in qualitative research used to identify patterns of 

meaning across a dataset (i.e., open ended responses, texts, speeches). This is achieved through a 

structured process of data familiarization, coding of data extracts, development and naming of 
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themes and revision. Inductive thematic analysis differs from deductive thematic analysis in that 

codes are induced based on the data, rather than pre-determined based on the author’s research 

questions. In the present study, inductive thematic analysis was performed using the step-by-step 

framework set forth by Braun and Clarke.9 Data familiarization was first achieved by repetitive 

reading of participants’ responses. Codes were then induced from the data extracts by recognizing 

patterns of semantic (explicit) and latent (implicit) meaning (see supplemental table S1 for 

examples of the coding process). Coding was done manually, without the use of specialized 

software.  Using a conceptual map, codes were then grouped together into encompassing themes. 

Themes were then reviewed and named during a group discussion with all co-authors until all were 

in agreement. Representative data extracts (participant citations) are presented to justify and 

support the identified themes. Participant responses were translated from French to English by the 

first author of this paper, a bilingual native English speaker.  

Results 

Participants 

The questionnaire was sent to 851 participants with NT1, NT2 and IH. A total of 225 responded 

to the survey (return rate: 26.5%). Among IH participants, 77/88 (87.5%) had a form with long 

sleep time. The mean time to completion of the survey was 24 minutes and 11 seconds. Six 

participants were excluded for incomplete surveys and thus 219 participants were included in the 

final analysis. Table 1 summarizes the main clinical and demographic features of our participants 

grouped by hypersomnia type. Of the respondents, 73 had NT1, 58 had NT2 and 88 had IH. There 

were no between-group differences, with the exception of sex (women being more common in the 

IH group compared to NT1, but not NT2).  
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Impact of lockdown measures 

The impact of lockdown measures on nighttime sleep habits and symptoms is displayed in Table 

2. Night sleep time increased in all groups, and no difference was observed between hypersomnia 

subgroups. Insomnia was reported at some point during lockdown by 51.8% of participants. 

Participants with NT1 were more likely to report insomnia than those with IH (χ2 = 5.8, df = 1, P 

= 0.004), but not NT2 (χ2 = 0.8, df = 1, P = 1). Overall, 46.1% of participants reported delaying 

bedtime and 59.6% reported delaying wakeup time. This trend towards sleep phase delay was 

driven by participants with IH, who were more likely to delay both bedtime and wakeup time 

compared to participants with NT1 (P<.01, P<.01 for bedtime and wakeup time, respectively) and 

NT2 (P <.001, P <.01). 

Changes in daytime symptoms, fatigue, concentration, naps, sleep attacks, and stimulant dosages 

during the lockdown are shown in Table 3. Participants reported a mean decrease in ESS score of 

1 ± 3.4 with no difference between hypersomnia subgroups (P = 0.6). Within-group comparisons 

showed that this ESS decrease was significant in IH and NT2 groups, and tended to be significant 

in the NT1 group (P = 0.08). Fifty-five (25.1%) participants reported a greater than 3 decrease in 

ESS. On average, 32% of participants reported less fatigue, 27.3% reported a better concentration, 

30.1% reported a decrease in sleep attacks frequency, despite the fact that 35.7% had decreased 

their dosage stimulants. There were no further between-group differences in fatigue, concentration, 

number of naps per day, sleep attacks or stimulant dose adjustments. 

Among the 61 participants with NT1 who typically had cataplexy pre-lockdown, 54.1% reported 

a decrease or disappearance of cataplexy, while 14.8% reported increased cataplexy and 31.1% 

reported no change. Sleep related hallucinations decreased in 35.0% of participants with NT1, 

increased in 10.7% and were unchanged in 54.3%. In participants with NT2, 34.5% experienced a 
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decrease in sleep related hallucinations, 1.7% reported an increase and 63.8% reported no change. 

In participants with IH, 71.6% reported difficulty getting out of bed, and 22.7% did not during 

lockdown. However, this percentage was not contrasted with pre-lockdown measures.  

Measures of psychological wellness changes during lockdown are shown in supplemental table 

S2. Although mood, irritability, and stress worsened and improved similarly in participants, 42.5% 

of them appreciated the lockdown period, 13.2% disliked this period, and the remaining 44.3% 

had a neutral opinion. There were no further group differences in mood changes, stress level, 

irritability and overall appreciation of the lockdown.  

Comparisons of teleworkers to in-person workers 

At the beginning of the lockdown, 138 participants were employed on a full or part time basis. Of 

those, 74 (53.6 %) transitioned to teleworking, while 24 (17.4%) continued to work at their usual 

workplace (in-person workers) and the remaining 40 (29.0%) were placed on temporary paid leave 

as a result of pandemic related social assistance, protecting citizens from loss of employment. 

Table 4 summarizes the differences between teleworkers and in-person workers. Hypersomnia 

subtypes were present in similar proportions in each group. There were more white-collar workers 

among teleworkers (OR: 6.2; 95% CI [1.5-28.4]). As expected, commuting time (total duration 

per day) changed to 0 in teleworkers, and was probably unchanged in in-person workers (we only 

asked for usual commuting time). There was no difference for typical workday start time between 

teleworkers and in-person workers. Within-group testing revealed a prolongation of night sleep 

time and a decrease in ESS scores (on average - 1.6) during lockdown among teleworkers, but not 

in-person workers. Between group comparison revealed a trend among teleworkers towards larger 

improvements in ESS scores and greater likelihood to report decreased fatigue (OR: 3.11, 95% CI 

[0.99 -11.74], P = 0.04). 
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Multiple correspondence analysis 

MCA identified three principal dimensional axes, accounting collectively for 45.9% of the 

variability within the dataset (supplemental table S3). The name of each axis was based on the 

principal variables which determined them. Axis 1 was of most interest, accounting for 23.7% of 

the variance within the dataset. It was determined by variables associated with neuropsychological 

wellness (decreased stress and irritability, better mood, increased concentration, decreased fatigue 

and increased appreciation of the lockdown). Axis 2 accounting for 11.5% of variability was 

mainly explained by a decreased irritability and stress. Axis 3 accounting for 10.7% of variability 

was mainly explained by delayed sleep phase (delayed bedtime and wakeup time).  Supplementary 

qualitative and quantitative variables hypothesized to be related to Axis 1 were identified and 

tested for correlation. Axis 1 was weakly associated with improving ESS score (R2 = 0.3, p<.0001) 

and was not associated with age, night sleep time, number of naps per day, commuting time, 

hypersomnia type or teleworking status. 

Thematic analysis of participants’ overall assessment of the lockdown 

Inductive thematic analysis of participants’ responses to two open-ended questions assessing 

reasons why participants liked or disliked the lockdown. Seventeen codes were identified from 

those relating a positive experience of the lockdown and 11 codes from those relating a negative 

experience. These codes, were grouped into overarching themes (Figure 1): increased quality time 

and improved psychosocial wellbeing; worsened psychosocial wellbeing; and improved/worsened 

sleep-wake quality and hypersomnia symptoms. Representative data extracts are shown in Table 

5.  Among those who noted an improvement in the quality of sleep and alertness, many alluded to 
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a pace of life more compatible with their sleep disorder, allowing increased time in bed and a freer 

napping schedule as a mitigating factor for somnolence during lockdown. Several participants also 

expressed relief at reduced exposure to social stigma in public settings related to their disorder. 

Many participants reported that the lockdown measures allowed them to reallocate time (often 

spent commuting) towards increased quality time (more time with family and practicing hobbies) 

leading to improvement of their psychological and physical wellness. Among those who disliked 

the lockdown, several participants reported that the loss of regularly scheduled zeitgebers disrupted 

their circadian rhythm. Commonly, participants described feelings of isolation, loss of freedom, 

boredom and anxiety which often caused disturbances in sleep. 

 

Discussion 

Our participants reported increased night sleep time and decreased daytime sleepiness during 

lockdown, an effect more marked in teleworkers than in person-workers. A plurality of participants 

reported delaying their bedtime and wakeup time, which was driven by participants with IH. Half 

of participants with NT1 reported a decrease or disappearance of cataplexy. Stimulant dosage was 

decreased by nearly one third of participants. In contrast, half of all participants reported insomnia 

during lockdown. Neuropsychological wellness was associated with decreasing sleepiness scores. 

A minority of participants disliked the lockdown, while thrice as many enjoyed it. Many 

participants reported that the lockdown allowed the reallocation of time usually spent commuting 

towards sleep, hobbies and family time. Many also reported benefitting from a longer sleep time, 

a freer napping schedule and improved daytime vigilance daytime vigilance. By contrast, some 

expressed feelings of isolation and psychological distress during lockdown.   
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Daytime sleepiness decreased in all disorders (although less in NT1 than in NT2 and IH) on 

average by 1 point of ESS. This modest but significant change was obtained despite unchanged or 

decreased dosage of stimulants in most participants. Decreased fatigue and better concentration 

were reported in one third of participants. The mechanisms of these improvements may be different 

across diseases, including increased nighttime sleep, sleep phase delay, free napping schedules, 

and a general psychological wellbeing (which correlated with improved sleepiness). People with 

narcolepsy generally have normal 24-hour total sleep time, but experience an ultradian rhythm, 

characterized by multiple sleep periods (including refreshing naps) rather than a single, 

consolidated sleep period.10 In their open-ended statements, many participants reported that during 

lockdown, they were freer to nap as needed, improving their somnolence, though there was no 

quantitative assessment of changes in nap frequency. In addition, cataplexy mostly improved in 

our sample, possibly as a consequence of improved sleepiness and decreased social interaction (a 

primer of cataplexy attacks). Contrary to people with narcolepsy, people with IH often report long 

sleep times, evening chronotypy,11,12 and long, unrefreshing naps.13 Participants slept one hour 

longer during than before lockdown, and this was more marked in IH, probably decreasing 

sleepiness and fatigue, as observed during vacation. A frequent sleep phase delay was found in our 

population (as in the general working population during COVID-19 pandemic2-4,14), possibly 

reflecting a shift towards their innate chronotype absent the usual social constraints. A similar 

phase delay has been reported among patients with narcolepsy in Brazil during the COVID-19 

pandemic (though in our sample, phase delay was driven by IH more than narcolepsy).15 It is 

possible that under lockdown conditions, many people with narcolepsy and IH more easily adapted 

their sleep schedule in accordance with their biological needs.  
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Half of participants, however, experienced insomnia (more in NT1) at some point during the 

lockdown (though the survey did not assess baseline insomnia). In their open-ended statements, 

many participants who reported worsened sleep quality attributed this to increased anxiety and loss 

of their usual zeitgebers. In comparison, a large survey study among the general population in 

France during the same time period as our study demonstrated a prevalence of 74% of troubled 

sleep during the pandemic (increased from 49% in a previous survey in 2017).16 Similar findings 

in the general population have been reported in a Canadian survey study, which further found that 

only 6% of the general population reported improved sleep during the pandemic.17 The striking 

differences between our observations in people with hypersomnia and the reported data in the 

general population are likely a reflection of the fundamental neurobiological differences 

underlying different sleep needs between these populations. People with hypersomnia have been 

subject to the same factors posited to cause sleep disturbances during the pandemic as the general 

population (stress, increased screen time, etc.) and many participants did report disturbed sleep. 

However, it appears that for most participants, the factors negatively impacting sleep were 

outweighed by the advantages associated with a less constrained sleeping schedule.  

 

The COVID-19 pandemic has normalized telework globally on a large scale, which is likely to 

have a lasting impact beyond the pandemic. In our study, a decrease in sleepiness and fatigue as 

well as an increase in sleep time (reallocated from commuting time) were observed in teleworkers, 

but not in-person workers. Many of our participants also specifically evoked teleworking and its 

more adaptable schedule as a key factor in improving sleep-wake quality and work performance 

and related easing in social stigma and anxiety related to their hypersomnia symptoms. These 

findings support the data reported by Postiglione et al. showing that during the first COVID-19 
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related lockdown in Italy, 22 participants with NT1 who worked from home experienced increased 

sleep time and decreased ESS scores.18 Our results extend these findings to NT2 and IH 

participants. Rodrigues Aguilar et al did not report an association between changes in employment 

and narcolepsy symptoms, though they did not perform any direct comparisons between 

teleworkers and in-person workers.15 Narcolepsy and IH impair work resulting in decreased health-

related quality of life,6,7,19-22 and in loss or change in employment in 30.3% to 42.7%.7,20,23 Patients 

report significant social stigma associated with sleepiness and cataplexy. Fear of being perceived 

as lazy is common, and people frequently adopt avoidance behaviours out of fear of precipitating 

cataplectic attacks in front of others.24,25 Ozaki and colleagues have reported that the autonomy to 

control one’s job schedule (including nap opportunities) was associated with increased quality of 

life in people with NT1, NT2 or IH.23 Despite these compelling data, workplace and schedule 

adaptations may be underprovided, though the reasons are not clear.26 Taken together, our results, 

combined with this existing literature, suggest that offering increased access to telework, or 

perhaps simply allowing work environment and scheduling adjustments to better accommodate 

the needs of people with hypersomnia, has the potential to improve sleepiness, work performance 

and quality of life.  

 

Appreciation of the lockdown was clustered with measures of psychological wellbeing (including 

stress, mood, irritability, concentration and fatigue). Participants who enjoyed the lockdown 

commonly evoked that they had more time to spend for their loved ones, pursuing hobbies, 

introspection and physical activities. Many specifically mentioned gratitude at no longer having to 

squander time commuting to and from work. Furthermore, improved psychological wellness and 

decreased sleepiness correlated, although the direction of causality may be bidirectional. By 
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contrast, many participants related decreased psychological wellbeing, related not only to anxiety 

concerning COVID-19, but also due to boredom, isolation and loss of freedom. Approximately 

one third of participants reported worsened mood, stress and irritability during the lockdown. This 

proportion is similar to those reported in the general population in systematic reviews and meta-

analyses reporting prevalence between 30-40% for stress, and mood and anxiety disorders.27,28  

One might have expected a higher proportion of our participants to experience psychological 

disturbances than what we observed, as people with hypersomnia are known to be at increased risk 

of anxiety and mood disorders.29 This may be partly related to pandemic related social assistance 

programs in France guaranteeing salaries in the case of work leave caused by the pandemic, 

protecting citizens from loss of employment and mitigating financial burden compared to many 

other countries. 

 

We acknowledge some limitations to our study. Firstly, our survey had a modest response rate 

(26.5%). Despite this, the sample was substantial and included participants with well-characterized 

disorders, diagnosed in a reference center, and included IH participants, a disorder less studied 

than narcolepsy. The response rate is likely attributable to the length of the survey (mean 

completion time 24 min), a high volume of spam mails and a single presentation of the study 

without reminders. Participants being asked to recall their pre-lockdown somnolence introduces 

the possibility of recall bias. This was necessary, however, as ESS scores shortly prior to lockdown 

were not available in most participant’s charts. The questionnaire was designed “in-house” as a 

means to assess the real-world experience of our patients with hypersomnias. However, the 

inclusion of validated scales assessing the severity of narcolepsy and IH would have been 

informative and added to the robustness of our data. Some perspectives expressed by participants 



 17 

during this first lockdown in the first few months of the COVID-19 pandemic may not be reflective 

of their experience during subsequent lockdowns, as the pandemic has endured. Notably, use of 

online video communications technology (such as Zoom®) may have been less widespread during 

initial lockdown. Thus, participants may not yet have experienced so-called “Zoom-fatigue”.30 

Although our population was large, the group of in-person workers was relatively small, which 

may have limited statistical power for between-group comparisons.  

 

In conclusion, we found that participants with IH, NT1 and NT2 experienced increased sleep time 

and decreased daytime somnolence during the first COVID-19 related lockdown. This may have 

been driven by decreased social and occupational constraints on sleep-wake habits, allowing an 

economy of commuting time, increased nighttime sleep, physiological circadian realignment and 

increased nap opportunities. We also noted that teleworking was associated with decreased fatigue 

and somnolence. These findings provide preliminary evidence suggesting that workplace 

adaptations for people with hypersomnia which ease social sleep constraints (including partial 

teleworking and protected nap time) may be beneficial. Because of its potential importance for 

patient advocacy efforts, this hypothesis warrants confirmation in future prospective studies. 
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NT1: Narcolepsy type 1 

NT2: Narcolepsy type 2 

IH: Idiopathic hypersomnia 

ANOVA: One-way analysis of variance 

MCA: Multiple correspondence analysis 
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List of figures 

Figure 1: Inductive thematic analysis codes grouped into overarching themes 

Caption: Codes identified from participant responses and grouped by theme concerning reasons for (A) liking or (B) 

disliking the lockdown. (N) signifies the number of times a code or theme was evoked. A single statement could evoke 

multiple codes or themes.   
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Table 1: Demographic, occupational and clinical features of participants with narcolepsy type 1 (NT1), 

narcolepsy type 2 (NT2) and idiopathic hypersomnia (IH) 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

Data displayed in % (n) unless otherwise indicated 

*More women were present in the IH group compared to NT1 (P<0.008).  

 

 

 

 

 

Participants Total (219) NT1 (73) NT2 (58) IH (88) 

Age (SD) 37.0 (13.2) 37.5 (14.1) 40.2 (14.6) 34.8 (11.1) 

Sex (% women) 70.8 (155) 58.7 (44) 66.1 (39) 81.8 (72)* 

Age at diagnosis, y  28.1 ± 11.2 25.9 ± 11.9 28.7 ± 10.9 29.8 ± 10.7 

Disease course, y 18.8 ± 13.0 18.0 ± 11.8 22.1 ± 15.6 17.7 ± 12.8 

Employment status at the beginning of lockdown, % (n) 

  Full time worker 48.4 (106) 43.8 (32) 43.1 (25) 55.7 (49) 

  Part time worker 14.6 (32) 12.3 (9) 17.2 (10) 14.8 (13) 

  Student 12.8 (28) 16.4 (12) 12.3 (9) 8.0 (7) 

  Unemployed 24.2 (53) 27.4 (20) 24.1 (14) 21.6 (19) 

Commuting time, min 66.1 (50.3) 58.4 (42.6) 67.6 (50.0) 70.5 (57.5) 

Use of stimulants, % (n) 79.7 (175) 86.7 (65) 83.1 (49) 70.50 (62) 

Stimulants, % (n) 

  Modafinil 38.8 (85) 45.2 (33) 36.2 (21) 35.2 (31) 

  Methylphenidate 28.3 (62) 30.1 (22) 24.1 (14) 29.5 (26) 

  Pitolisant 20.5 (45) 20.5 (15) 24.1 (14) 18.2 (16) 

  Sodium oxybate 6.4 (14) 13.7 (10) 5.2 (3) 1.1 (1) 

  Dextroamphetamine 1.8 (4) 2.7 (2) 1.7 (1) 1.1 (1) 

Confirmed COVID-19, % 

(n) 

6.8 (15) 4.1 (3) 5.2 (3) 10.2 (9) 
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Table 2: Nighttime sleep habits and symptoms during lockdown 

 Total NT1 NT2 IH PB 

Mean night sleep time, hours (SD) 

   Pre-lockdown 8.3 (1.4) 7.8 (1.7) 7.9 (1.7) 8.3 (1.4) 

.3 
   Lockdown 9.1 (2.1) 8.5 (1.8) 8.5 (2.4) 9.6 (2.1) 

   ∆ Sleep time 1.2 (1.9) 0.9 (0.7) 0.7 (1.7) 1.3 (1.9) 

   PA <.001 .001 .004 <.001 

Insomnia during lockdown 

   % Yes (n) 51.8 (113) 60.0 (45) 50.8 (30) 43.2 (38) .04 
 

Change in bedtime during lockdown, %, (n) 

   Later 47.6(101) 37.5 (27) 39.3 (22) 61.9 (52) 

.002    No change 39.1 (83) 47.2 (34) 39.3 (22) 32.1 (27) 

   Earlier 13.2 (28) 15.3 (11) 21.4 (12) 59.5 (5) 

Change in wakeup time during lockdown, %, (n) 

   Later 63.1 (130) 46.5 (33) 60.0 (33) 80.0 (64) 

<.001    No change 25.2 (52) 36.6 (26) 21.8 (12) 17.5 (14) 

   Earlier 11.7 (24) 16.9 (12) 18.2 (10) 2.5 (2) 

Data displayed in % (n) unless otherwise indicated 

A: Significance testing for within group comparison before and during lockdown 

B: Significance testing for between group comparisons 
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Table 3: Daytime sleep habits and symptoms during lockdown 

 Total (219) NT1 (73) NT2 (58) IH (88) 

Mean ESS (SD) 

   Before lockdown 14.4 (4.8) 15.5 (4.8) 14.3 (4.9) 13.4 (4.5) 

   During lockdown 13.4 (5.3) 14.7 (5.6) 12.9 (5.2) 12.5 (4.8) 

   ∆ ESS - 1.0 (3.4) - 0.8 (3.3) - 1.4 (3.8) - 0.9 (2.9) 

   PA <.001 .08 <.001 <.01 

Less fatigue, % (n) 32.0 (70) 37.0 (27) 25.9 (15) 31.8 (28) 

Better concentration, 

% (n) 
27.3 (60) 23.3 (17) 24.1 (14) 33.0 (29) 

Naps per day (SD) 1.2 (1.0) 0.8 (1.1) 1.4 (1.0) 1.1 (0.6) 

Sleep attack frequency, % (n) 

   Decreased 30.1 (66) 38.4 (28) 31.0 (18) 22.7 (20) 

   Unchanged 54.3 (119) 42.5 (31) 62.1 (36) 59.1 (52) 

   Increased 15.5 (34) 19.1 (14) 7.9 (4) 18.2 (16) 

Stimulant dose adjustments, % (n) 

   Reduced dose 35.7 (66) 29.6 (21) 36.9 (24) 42.9 (21) 

   Same dose 61.6 (114) 63.4 (45) 63.1 (41) 57.1 (28) 

   Increased dose 2.7 (5) 7.0 (5) 0 0 

Data displayed in % (n) unless otherwise indicated 

A: Significance testing for within group comparison before and during lockdown 
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Table 4: Outcomes in teleworkers versus in-person workers 

 Teleworkers (74) In-person workers (24) PB 

Hypersomnia type    

   NT1 28.4 (21) 33.3 (8) 

0.5    NT2 27.0 (20) 16.7 (4) 

   IH 44.6 (33) 50.0 (12) 

Occupation 

   White collar 91.9 (68) 62.5 (15) 
.005 

   Blue collar 6.8 (5) 29.2 (7) 

Commuting time before and during lockdown, min (SD) 

   Before 71.2 (48.9) 55.6 (51.8) n/a 

   During 0 55.6 (51.8)  

Workday start time, 

hh:mm (SD) 
9:10 (1.1) 8:39 (1.8) 0.2 

Mean night sleep time before and during lockdown, h (SD) 

   Before 7.9 (1.4) 8.0 (1.6) 

.17 
   During 8.8 (1.8) 8.5 (2.1) 

   ∆ Sleep time 0.9 (1.2) 0.6 (1.4) 

   PA <.001 .3  

Mean ESS before and during lockdown (SD) 

   Before 14.0 (4.2) 13.4 (3.7) 

.08 
   During 12.6 (5.1) 13.3 (4.4) 

   ∆ ESS -1.6 (3.1) -0.1 (3.7) 

   PA <.001 .7 

Less fatigue 47.2 (35) 20.8 (5) .04 

Insomnia 50.0 (37) 58.3 (14) .63 

Naps per day (SD) 0.9 (0.8) 1.2 (0.9) .22 

 

Data displayed in % (n) unless otherwise indicated 

A: Significance testing for within group comparison before and during lockdown 

B: Significance testing for between group comparisons 

*Commuting time during lockdown was deduced on the assumption that teleworkers reduced their commuting time to 0, with 

approximately unchanged commuting time in teleworkers. 

 

 



 26 

Table 5: Representative participant citations identified during inductive thematic analysis 

Codes/Themes Representative extracts 

a) Enjoyed lockdown 

Improved sleep schedule 

“For once in my life, it was as if society was moving at my own pace (…) a less 

constrained schedule increased my joie de vivre.”  

“I slept in one hour later and napped as needed in the afternoon, which allowed 

me to be more attentive during afternoon classes.”  

“(…) My bed is always accessible with no obstacles to napping (…) This allows 

me a better sleep hygiene and improved work efficiency.”  

Decreased social stigma 

“(…) I don’t have to constantly hide my somnolence, fatigue, yawning and need 

to nap. Not being told ‘you look tired!’”  

“(…I am less stressed by social interactions, as I no longer have to apologize for 

being tired.”  

Quality time and improved 

psychological wellness 

“Not having to commute to work allowed me to get up later and spend more time 

pursuing hobbies that I don’t usually have time for.”  

“Having less obligations and a freer schedule allows me to spend precious time 

with my child and husband.”  

b) Disliked lockdown 

Perturbed schedule 

“The loss of structure and temporal cues was difficult. Although waking up early 

to get my children to school is difficult, it helps me to have a structured daily 

rhythm.”  

“Staying at home is the worst thing possible for my sleep. I had great difficulty 

maintaining a regular schedule and sleep/wake times.”  

Mood and sleep disturbance 

“I had a lot of difficulty dealing with solitude. The uncertainty and anxiety 

disturbed by sleep.”  

“I was bored and felt imprisoned, which worsened my anxiety.”  

 


