SLEEPJ, 2022, 1-6

Sleep
https://doi.org/10.1093/sleep/zsab258
Res earCh Advance Access Publication Date: 26 October 2021

S O Ci c ty ® Original Article

ORIGINAL ARTICLE

Prevalent, incident, and persistent insomnia in a population-
based cohort tested before (2018) and during the first-wave of
COVID-19 pandemic (2020)

Charles M. Morin®?*¢, Lydi-Anne Vézina-Im'?, Hans Ivers'?,
Jean-Arthur Micoulaud-Franchi**, Pierre Philip*4°, Manon Lamy"? and Josée Savard!®

iEcole de psychologie et Centre d’étude des troubles du sommeil, Université Laval, Québec, Canada, 2Centre de recherche CERVO/BRAIN
Research Center, Québec, Canada, *Service de médecine universitaire du sommeil, CHU de Bordeaux, Place Amélie Raba-Leon, 33076
Bordeaux, France, ‘Université de Bordeaux, SANPSY USR 3413, F-33000 Bordeaux, France and °Centre de recherche du CHU de Québec, Québec,
Canada

*Corresponding author. Charles M. Morin, Université Laval, School of Psychology, 2325 rue des Bibliothéques, Québec, Québec G1V 0A6, Canada. Email:
cmorin@psy.ulaval.ca.

Abstract

Study Objectives: High rates of sleep and mental health problems have been reported during the COVID-19 pandemic, but most of the evidence is retrospective
without pre-pandemic data. This study documented rates of prevalent, incident, and persistent insomnia and psychological symptoms during the COVID-19
pandemic (2020) compared to pre-pandemic data (2018).

Methods: Data were derived from a longitudinal, population-based study of insomnia in Canada. When the first lockdown started in the province of Quebec, a
subsample of participants who had completed the latest 2018 follow-up were surveyed (April to May 2020) about their sleep, insomnia, and psychological symptoms
since the beginning of the pandemic. Prevalence, incidence, and persistence rates of insomnia, and severity of stress, anxiety, and depressive symptoms were
estimated, as well as their associations with confinement, loneliness, social support, use of electronics, and other lifestyle changes occurring during the pandemic.
A sleep/health survey and validated questionnaires of insomnia, sleep quality, stress, fatigue, anxiety, and depression were administered at both assessments.

Results: The sample consisted of 594 adults (mean age: 48.3 + 13.1 years; 64.0% women). Prevalence of insomnia increased from 25.4% to 32.2% (symptoms) and from
16.8% to 19% (syndrome) from 2018 to 2020, for an overall 26.7% increase in insomnia rates. Of those classified as good sleepers in 2018 (n = 343), 32.6% (n = 112) had
developed new insomnia during the COVID-19 pandemic. Among participants who had insomnia in 2018, the persistence rate was 76.5% 2 years later. There was a
significant worsening of sleep quality, fatigue, anxiety, and depression (all ps < .005) during the COVID-19 pandemic compared to 2018. Significant associations were
found between sleep and psychological symptoms and with living alone and being in confinement, lower social support, increased time using electronic devices,
reduced physical exercise, and higher financial stress.

Conclusions: The COVID-19 pandemic is associated with significant increases in insomnia and psychological symptoms compared to the pre-pandemic period.
Large scale public sleep and mental health intervention programs should be prioritized during and after a pandemic such as the COVID-19.

Statement of Significance

Question. What are the prevalence, incidence, and persistence rates of insomnia and severity of psychological symptoms during COVID-19 relative to pre-pandemic
data, and how are those symptoms related to confinement, social isolation, and changes in lifestyles during the pandemic?

Findings. This cohort study revealed very high rates of prevalent (52.9%), incident (32.5%), and persistent insomnia (76.5%) during the first wave of the COVID-19
pandemic, with decreased sleep quality and increased psychological symptoms relative to pre-pandemic data. Severity of insomnia was associated with higher
stress and psychological symptoms, and with being in confinement, living alone, and increased usage of electronics.

Meaning. Large scale public sleep health education is needed to minimize occurrence of insomnia and mental health problems during and after a pandemic such

as COVID-19 to prevent long-term adverse outcomes.
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Introduction

The COVID-19 pandemic has produced unprecedented changes
in many aspects of our lives, including changes in health behav-
iors (sleep, diet, exercise), social relationships, as well as in our
work schedule and environment. Surveys conducted in various
countries have reported very high rates of sleep (insomnia) and
psychological (e.g. anxiety and depression) problems, as well
as changes in sleep scheduling factors both among healthcare
workers [1, 2] and in the general population [3-6]. Those prob-
lems have been attributed to such factors as confinement, lone-
liness and social isolation, reduced daylight exposure, and the
stress and worries associated with the fear of infection, finan-
cial problems, and uncertainty about the outcome of COVID-19.
While there is little doubt that sleep and mental health prob-
lems have increased since the beginning of the pandemic, the
accuracy of the various estimates reported so far is questionable
given the use of volunteers completing web-based surveys and
the lack of pre-pandemic baseline data from the same sample.
Nearly all published studies were cross-sectional surveys with
convenience samples, some asking participants to make com-
parisons with their own situations before the pandemic, raising
the issue as to whether data derived with such a methodology
represent reliable and valid estimates of insomnia and psycho-
logical symptoms in the general population.

The present study capitalized on an ongoing longitudinal,
population-based study of the natural history of insomnia
in a Canadian cohort of adults who had completed their last
follow-up assessment in 2018 and were then solicited during the
first wave of COVID-19 (April to May 2020). The objective was to
document prevalent, incident, and persistent cases of insomnia,
along with perceived stress and psychological symptoms. We
were also interested in documenting the associations of those
symptoms with social confinement, loneliness, and changes in
various lifestyles during the COVID-19 pandemic (e.g. electronic
use, physical activity).

Methods
Study context and participants

Data for this cohort study were derived from a 10-year
population-based longitudinal study on the natural course of
insomnia among adults living in Canada [7, 8]. Shortly after the
beginning of the pandemic in Canada, French-speaking parti-
cipants (mostly from the Province of Quebec) who had com-
pleted the latest 2018 follow-up assessment were contacted to
survey their sleep and insomnia, perceived stress, and psycho-
logical symptoms during the pandemic. The Province of Quebec
was at that time the epicenter of the pandemic in Canada and
residents of the province were in confinement under strict gov-
ernment health measures. Of the 1434 French-speaking parti-
cipants who completed the 2018 survey (in May/June 2017 and
January/February 2018), 1253 (87.4%) were reached by email
(n = 922) or telephone (n = 331) in 2020 and 611 (48.8%) adults
completed the survey in April and May of 2020. The median
duration of follow-up was 28 months (range 24 to 37 months).
A total of 594 (97.2%) who completed at least the COVID-19 and
sleep/insomnia questions were included in the present analyses.
The study was approved by the Research Ethics Committee of
Université Laval and participants provided consent.

Sleep status groups

At each assessment in 2018 and 2020, participants were classi-
fied into one of three groups (i.e. good sleepers, subsyndromal
insomnia, and insomnia syndrome) based on standard algo-
rithms used in our longitudinal study [7-9], which combine cri-
teria from the Diagnostic and Statistical Manual for Mental Disorders
(4th edition) [10], the International Classification of Sleep Disorders
(3rd edition) [11] and self-reported use of sleep medication.
Responses from the Insomnia Severity Index (ISI; scores range
from O to 28, with higher scores indicating greater severity of
insomnia) [12] and the Pittsburgh Sleep Quality Index (PSQI; scores
range from 0 to 21, with higher scores indicating poorer sleep
quality) [13] were used to classify participants in one of the
groups. The reference period for these questionnaires was the
past month.

Good sleepers. Participants classified as good sleepers were sat-
isfied with their sleep, did not report insomnia symptoms, and
did not use prescribed or over-the-counter sleep medications.

Subsyndromal insomnia. Participants classified in that group re-
ported insomnia symptoms at least three nights/week, but did
not meet all criteria for an insomnia syndrome/disorder (i.e. did
not report distress, daytime impairment or dissatisfaction with
sleep, and sleep problems lasted < 1 month). Participants who
were dissatisfied with their sleep, but did not exhibit insomnia
symptoms, and those using prescribed or over-the-counter
sleep medication at least one night, but less than three nights/
week were also classified in this group.

Insomnia syndrome. Participants in this group met diagnostic cri-
teria for an insomnia disorder. They were dissatisfied with their
sleep (score of 3 or 4 on that ISI item) and had symptoms of
initial (sleep onset latency > 30 min), middle (wake time after
sleep onset > 30 min), or late insomnia (last awakening > 30 min
before desired wake time) at least three nights/week for at least
1 month. They also reported significant distress or daytime im-
pairment associated with insomnia (ISI score of 3 or 4 for one of
those items). Participants who reported using prescribed sleep
medication three or more nights/week were classified in this

group.

Measures

Insomnia and sleep habits were measured using a sleep/health
survey (including questions about the COVID-19 pandemic in-
fection designed by our team, the ISI [12], the PSQI [13], and
the Multidimensional Fatigue Inventory (MFI) [14]. Stress, anxiety,
and depression were measured using the Perceived Stress Scale
(Cohen, 1983), State-Trait Anxiety Inventory (STAI-State) [15],
and the Beck Depression Inventory (BDI) [16], respectively, and
selected questions from the survey. Several questions were
asked about whether participants’ sleep schedules (bedtime,
arising time, naps) had changed since the beginning of the pan-
demic; whether the amount of time they spent since the begin-
ning of the pandemic had increased, decreased, or stayed the
same for the several activities: time working from home, time
spent on electronic devices (e.g. computers, laptops, cellular
phones), time spent in physical activity, time spent outside the
house, time spent in the bedroom; whether they had been in



confinement at home because of government regulations since
the beginning of the pandemic; and their degree of concern
about their financial situation.

Statistical analyses

To determine incidence and persistence rates of insomnia and
describe sleep schedules during the COVID-19 pandemic, linear
(normal data) and generalized (binary data) mixed model analyses
were computed. All inferential analyses were weighted according
to normalized post-stratification sampling weights estimated to
correct differential response rates according to the joint distribu-
tion of sex and age groups for the population of the Province of
Quebec (2006 Canadian Census). Statistical significance was set at
a standard bilateral alpha level of 0.05 and all analyses were per-
formed using SAS, version 9.4 (SAS Institute, Cary, NC).

Results
Participants

The sample consisted of 594 adults (mean age: 48.3 + 13.1 years;
range: 18-83 years; 64.0% women) with complete data at both
assessments. Participants were predominantly married or
living with a partner (62.4%), working full time (50.3%) or retired
(43.9%), and had a college degree (44.8%). There were 76% of the
participants who reported at least one medical diagnosis (e.g.
hypertension) and 18.3% reported at least one psychiatric diag-
nosis (e.g. anxiety). Only eight participants thought they had
been infected with COVID-19.

Comparisons of data collected in 2018 from responders and
those who declined to participate in the current survey revealed
no differences on most demographic variables (e.g. sex, age,
marital status, or occupation); the only exception was for edu-
cation, with more completers having university degree relative
to non-completers (46% vs. 35.4%, p < .001). Insomnia and sleep-
related symptoms were slightly more severe in nonresponders
relative to responders: ISI (M = 7.5 vs. 6.7, p = .008), PSQI (M = 5.9
vs. 5.5, p = .02), Epworth (M = 20.8 vs. 19.3, p < .001) and MFI fa-
tigue scale (M = 45.9 vs. 43.4, p= .001). Those differences reflected
on small effect sizes (ranging from Cohen’s d = 0.12 to 0.19).
Nonresponders reported higher anxiety (STAI-state M = 30.7
vs. 29.3, p = .008) and depressive symptoms (BDI M = 6.7 vs. 5.8,
p = .008) compared to responders, although effect sizes associ-
ated with those differences were small (0.12 to 0.14).

Prevalence, incidence, and persistence of insomnia

Table 1 shows changes in sleep/insomnia status from 2018
to 2020. In 2018, 59.5% (weighted percentage, n = 343) of the
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sample were classified as good sleepers, 25.1% (n = 151), had
subsyndromal insomnia, and 15.5% (n = 100) presented an in-
somnia syndrome. During the COVID-19 pandemic in 2020,
50.7% (n = 290) were classified as good sleepers, 31.6% (n = 191)
had subsyndromal insomnia, and 17.7% (n = 113) met criteria
for an insomnia syndrome (see Table 1). Thus, overall prevalence
rates for insomnia symptoms and syndrome increased from
42.3% in 2018 to 51.2% in 2020, for an absolute 21% increase
during that interval.

Among participants classified as good sleepers in 2018
(n =343), 25.6% (n = 87) developed insomnia symptoms and 5.9%
(n = 25) developed an insomnia syndrome in 2020, for an overall
32.6% (n = 112) incidence of new cases of insomnia over a 2-year
period. Among the participants who had insomnia in 2018, the
overall persistence rate was 76.5% 2 years later. And of those
with insomnia symptoms or syndrome in 2018, 23.5% went in
remission in 2020.

Changes in insomnia severity, sleep quality,
psychological symptoms, and medication use

For the total sample (regardless of sleep status), there was
a significant worsening of sleep quality (PSQI; p = .001), but a
decrease in insomnia severity (IS[; p = .029) in 2020 compared
to 2018 (see Table 2). Fatigue (p = .001), anxiety (STAI-State)
(p =.001) and depression (BDI) (p = .003) were significantly higher
during the COVID-19 pandemic compared to baseline status in
2018 (depression was no longer significantly higher when the
sleep item was removed from the BDI, p = .068). Proportions of
sleep medication users (i.e. at least one night per week) did not
change significantly from 2018 to 2020 for prescribed (M = 13.5%
vs. 15.1%) and over-the-counter (3.6% vs. 5.4%) medication, nat-
ural products (M = 13.8% vs. 10.3%), and alcohol use as a sleep
aid (M = 4.6% vs. 4.1%) (all ps > .10).

Changes in sleep schedules during the COVID-19
pandemic

Examination of sleep schedules on the PSQI revealed that par-
ticipants reported going to bed later (22:50 vs. 22:38) and arising
later (7:16 vs. 6:58) during the COVID-19 compared to their 2018
data (see Table 3), but there was no significant change in noc-
turnal sleep duration. Nonetheless, sleep efficiency was signifi-
cantly lower and participants reported a significant increase in
the frequency of naps; almost twice as many in 2020 compared
to 2018.

Figure 1 shows whether respondents reported that their sleep
schedules, sleep duration, and naps changed during the pandemic
compared to their pre-pandemic situation. While the majority re-
ported no change in their sleep schedule, there were significantly

Table 1. Changes in sleep status from before to during the COVID-19 pandemic (n = 594).

Time 2 (May 2020)

Subsyndromal insomnia (n = 191)

Insomnia syndrome (n = 113)

Time 1 (2018) Good sleepers (n = 290)
Good sleepers (n = 343) 231 (68.5%)
Subsyndromal insomnia (n = 151) 46 (31.3%)
Insomnia syndrome (n = 100) 13 (12.4%)

87 (25.6%) 25 (5.9%)
81 (51.4%) 24 (17.3%)
23 (22.4%) 64 (65.2%)

Percentages are adjusted values.
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Table 2. Changes in insomnia, sleep quality, and psychological
symptoms from pre- to during the COVID-19 pandemic (n = 594)

Mean + standard error

Measure Time 1 (2018) Time 2 (2020) P
Insomnia severity (ISI) 6.7+0.2 6.3+0.2 .0287
Sleep quality (PSQI) 55+0.1 6.0+0.1 .0001
Stress (PSS) 19.3+£0.3 19.4+0.3 .762
Fatigue (MFI) 434+0.6 46.3 + 0.6 <.0001
Anxiety (STAI-State) 293+04 30.6 0.4 .0008
Depression (BDI) 6.4+0.3 7.2+0.3 .0025
Depression (BDI without 58+0.3 6.2+0.3 .0608

the sleep item)

ISI, Insomnia Severity Index; PSQI, Pittsburgh Sleep Quality Index; MFI,
Multidimensional Fatigue Inventory; STAI, State-Trait Anxiety Inventory; BDI,
Beck Depression Inventory.

Table 3. Changes in sleep habits from pre- to during the COVID-19
pandemic (n = 594)

Mean + standard error

Variable Time 1 (2018) Time 2 (May 2020) P

Bedtime 22:38 £ 0.1 22:50 £ 0.1 <.0001
Arising time 6:58 + 0.1 7:16 +0.1 <.0001
Sleep duration (hours) 7:18 + 0.1 7:19+0.1 .8404
Sleep efficiency (%) 88.2+0.7 81.9+0.7 <.0001
Naps (frequency) 1.2+0.1 21+0.1 <.0001
Use of sleep medication (%) 13.5+ 0.0 15.2+0.0 .0983

more people reporting going to bed later and arising later than
those reporting earlier sleep schedules (29% vs. 6% for bedtime
and 31% vs. 11% for arising time). Likewise, most respondents re-
ported no change in their overall sleep duration, but there were
more people who mentioned sleeping longer than people who re-
ported sleeping less before the pandemic (17% vs. 13%) and more
people who mentioned increasing their daytime naps compared
to those who said they decreased them (17% vs. 2%).

Associations between confinement, loneliness,
social support, and changes in lifestyles during
COVID-19 and insomnia and sleep quality

From April to May 2020, 74.8% of the sample (n = 443) were con-
fined at home under strict government health emergency meas-
ures. Compared to those not in confinement (mostly essential
workers), individuals living in confinement reported signifi-
cantly higher scores on measures of stress, fatigue, and anx-
iety (all ps < .05). Individuals in confinement and living alone
(n = 130) reported more severe depressive (p = .03) and fatigue
symptoms (p = .002) than those in confinement but living with
at least one other person (n = 311) and those not in confinement
(n = 149). Lower social support (measured by the number of per-
sons one can confide in) was significantly associated with more
severe insomnia, poorer sleep, and more stress, anxiety, and de-
pression symptoms (all Pearson rs significant at ps < .01).

About 63.5% of the sample reported increased time using
electronic devices during the pandemic, and this increase was
significantly associated with more severe insomnia (M ISI = 6.92
vs. 5.29, p = .0001) and lower sleep quality (M PSQI = 6.19 vs.
5.65, p = .05). The subgroup of 11.5% of the sample who reported

spending more time in their bedroom during the pandemic ex-
perienced significantly higher insomnia severity (M ISI = 7.95 vs.
6.06, p = .004) and poorer sleep quality (M PSQI = 6.36 vs. 5.86,
p = .04) compared to those who decreased or did not change
the amount of time spent in their bedroom. Participants who
decreased their physical activity during confinement (31.4%)
reported significantly higher insomnia severity (M ISI = 7.35)
compared to those who did not report any change (46.8%;
M = 5.88) or those who increased their physical activity (21.8%;
M = 5.71, p = .002). No group difference was found on sleep
quality as measured by PSQI (p = .32). Finally, being more con-
cerned about one’s financial situation was significantly associ-
ated with higher insomnia severity (r = 0.27, p < .001) and poorer
sleep quality (r = 0.21, p < .001).

Discussion

The present findings indicate very high prevalence and inci-
dence rates of insomnia during the early months of the COVID-
19 pandemic compared to pre-pandemic rates in 2018. The
overall prevalence of insomnia, for both symptoms and syn-
drome combined, increased from 42.3% to 51.2%, for an absolute
21% increase. The 32.7% incidence rate of new cases of insomnia
was about four times higher than that reported previously for a
similar 2-year interval in the pre-pandemic period [8]. Likewise,
the rate of persistent insomnia over a 2-year interval was 76.5%,
also much higher than previously reported (55%) for a similar
interval. The severity of some psychological symptoms (anx-
iety, depression, fatigue) was also significantly higher during
the pandemic, although the proportion of individuals exceeding
clinical threshold remained low.

These longitudinal findings build on evidence derived from
cross-sectional studies and provide more accurate estimates of
prevalent, incident, and persistent insomnia in relation to the
COVID-19 pandemic, and the extent to which insomnia is re-
lated or was exacerbated by psychological symptoms and life-
style changes during the pandemic [3-5]. While several potential
contributing factors have been proposed to account for the high
rates of sleep and mental health problems during the pandemic,
the present study provides new and stronger evidence that so-
cial confinement, combined with living alone, and lower social
support and increase the use of electronic devices were all asso-
ciated with both insomnia and psychological symptoms.

Interestingly, a slight shift in sleep scheduling was observed
during the pandemic, with both bedtimes and arising times
being pushed later by 12 and 18 min, respectively. While the
global estimates of sleep duration did not seem to change with
this shift, there were nonetheless more people who reported
that their sleep duration had increased than people who stated it
had decreased. Likewise, there were more people who increased
the frequency of daytime napping than people who decreased
that practice. Thus, it could be that some people, perhaps those
who had accumulated a sleep debt before the pandemic took
this opportunity to catch up on their sleep. The current data add
to previous similar findings [17].

The availability of baseline data was an important strength of
the current study compared to most previous studies which asked
participants to compare their sleep patterns during and before
the pandemic, a method that is subject to important recall bias
and that precludes establishing reliable estimates of prevalent
and incident cases of insomnia. Despite this strength of having
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Figure 1. Changes in sleep habits since the beginning of the COVID-19 pandemic (n = 594).

pre-pandemic data, this study has some limitations which limit
the generalizability of the findings. Although more than 1200 po-
tential participants were solicited for the current study, only about
half of them actually provided enough data to be included in the
analyses. It is important to note, however, that nonresponders
reported more severe insomnia and psychological symptoms
compared to responders, which would argue for some degree of
generalizability. Also related to this issue was the fact that our
sample was restricted to a subgroup of the original sample, namely
French-Canadian adults living in the Province of Quebec, a deci-
sion made for logistic and time constraints. With regard to this last
point, the Province of Quebec was the epicenter of the pandemic
in Canada at the time of the survey, with the highest infection and
death rates relative to other provinces, which may have contrib-
uted to higher prevalence and incidence rates of insomnia.

While the present data indicate very significant increase in in-
somnia during the early wave of the pandemic, it is important to
note that the original study, although population-based, was not
designed to recruit a random and representative sample of the en-
tire population; rather, it was interested in documenting the course
of insomnia over time in a representative sample of individuals
with insomnia. Thus, one might expect that individuals with in-
somnia are more likely to volunteer for such study. Nonetheless,
the absolute increase of 21% is very substantial. Also, while the
32.7% incidence rate over a 2-year interval may seem very high, a
previous study by Perlis et al. [18] reported a 1-year incidence rate of
acute insomnia at 27%. While the two studies were different in their
method used to evaluate insomnia (one used daily sleep diaries
and focused on acute insomnia and the current study focused on
chronic insomnia and used annual evaluation with the past month
as reference). Because the current methodology may have missed
on intermittent cases that emerged and resolved during the 2-year
interval, we are confident that the current incidence rates are fairly
conservative. Given the periodic nature of insomnia for many in-
dividuals, the same limitation could be raised about the interpret-
ation of the rates of persistent/remitted insomnia (76.5%/23.5%).

The increased prevalence of insomnia during the pan-
demic along with a decrease of insomnia severity may seem

counterintuitive. However, data from Table 1 suggest that the
higher prevalence in 2020 was likely driven by increases in sub-
syndromal insomnia (25% to 32%) while prevalence of syndrome
increased only from 16.8% to 19%. Thus, the pandemic did not so
much affect those who already had an insomnia disorder/syn-
drome, but rather it increased the number of good sleepers that
developed sub-syndromal insomnia, which likely brought down
the overall ISI average. It is also important to note that despite
the statistical significance of the overall reduction in insomnia
severity (total ISI score decreased from 6.7 to 6.3), the effect size
was very small (0.8) and probably of no clinical significance

The main implication of the current findings is that public health
education and clinical resources need to be dedicated for individ-
uals at risk for sleep and psychological problems. Early intervention
is important given the evidence that persistence of insomnia over
time may increase the risk of or exacerbated existing psychological
problems such as anxiety and depression. Public sleep health edu-
cation initiatives are particularly timely and relevant during a pan-
demic such as COVID-19, and they would also be highly relevant at
times of other major life events (e.g. natural disasters) [19].

In summary, the COVID-19 pandemic was associated with
significant adverse outcomes on both sleep and mental health,
highlighting the urgent need for broad public sleep and mental
health programs. Prevention of insomnia and promotion of
mental health, in particular through the promotion of sleep
health behaviors, should be prioritized during and after a pan-
demic such as COVID-19.
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