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Objective: Many have reported odd dreams during the pandemic. Given that dreams are
associated with mental health, understanding these changes could provide crucial information
about wellbeing during the pandemic. This study explored associations between COVID-19 and
dream recall frequency (DRF), and related social, health, and mental health factors.

Methods: We conducted a cross-sectional web survey of 19,355 individuals in 14 countries
from May to July 2020. We collected data on COVID-19, mental health, sleep and DRF
during the pandemic. We performed McNemar Tests to compare low (<3 nights per week)
and high DRF (>3 nights per week) before and during COVID-19 and to evaluate changes in
sleep variables segmented by DRF. Chi-square tests were conducted to compare character-
istics between low and high DRF. Logistic regression analyses were conducted to examine
associations between various independent variables and DRF.

Results: Reports of high DRF during the pandemic were higher than before the pandemic
(P<0.001). Female gender (aOR=1.25, 95% CI 1.10-1.41), nightmares (aOR=4.22, 95% CI
3.45-5.17), sleep talking (aOR=2.36, 1.73-3.23), sleep maintenance problems (aOR=1.34, 95%
CI 1.15-1.56), symptoms of REM sleep behavior disorder (RBD; aOR=1.24, 95% CI 1.09-1.41)
and repeated disturbing thoughts (posttraumatic stress disorder (PTSD) symptoms) were asso-
ciated with high DRF. Age group 55-64 years (aOR=0.69, 95% CI 0.58-0.83) reported less high
DRF than younger participants. Unadjusted OR showed associations between depression,
anxiety, and DRF; however, in adjusted regression depression (aOR= 0.71, 0.59-0.86) and
anxiety (aOR=0.79, 95% CI 0.66—0.94) were negatively associated with high DRF.
Conclusion and Relevance: DRF was higher than pre-pandemic levels across four con-
tinents. DRF was associated with gender and parasomnias like nightmares and RBD symp-
toms, sleep maintenance problems, PTSD symptoms and negatively associated with
depression and anxiety. The results implicate that COVID-19 is reflected in our dreams as
an expression of the emotional intensity of the pandemic.
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Introduction

In December 2019, an outbreak of a novel respiratory virus, SARS-CoV-2, was
reported. The rapid global spread and the rising number of deaths caused by
coronavirus disease (COVID-19) led the World Health Organization to declare
a pandemic in March 2020." To contain the spread of COVID-19, protective
measures were imposed around the globe.
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The COVID-19 crisis has touched every person in the world in some way,
whether it is related to becoming infected, suffering financially, through reduced
social contacts, missed opportunities, or an inability to get required supplies and
materials. It has become a communal trauma that has a profound impact on people
around the world. One of the most difficult aspects of the pandemic is social
isolation and confinement. Solitude goes against our inborn social instincts to

23 and live in herd- or swarm-

form and maintain relationships as human beings
like alignments.*> Recent research has shown that the pandemic has led to
increased anxiety levels, panic attacks, irrational fears, post-traumatic stress,
depression, fatigue, reduced sleep quality, and sleep disturbances.®’

Given the effects it has had on our everyday lives, perhaps it is unsurprising that
COVID-19 has crept into our dreams. Observations of increased psychological
distress during the pandemic® and similar changes in sleep patterns”'® suggest
possible connections between the pandemic and dream patterns.

To date, only a handful of studies have investigated how the pandemic is reflected in
our dreams.''"'® Previous research indicates that experiencing collective threatening

2021 i5 associated

situations, such as earthquakes,”’]8 hurricanes,lg and terrorist attacks,
with changes in dreams and sleep patterns. This would make sense as such experiences
can cause immense psychological stress, and dreaming is hypothesized to be involved
in emotional processing?? and emotional memory consolidation.**

Some recent studies on dreams during the COVID-19 pandemic are indeed report-
ing increased dream recall frequency (DRF).''*?* In the early stages of the COVID-
19 crisis, a study in China observed a higher frequency of pandemic-related dreams,
which were associated with higher levels of psychological distress.'® This finding of
qualitative changes in dreams during the pandemic is in line with the continuity
hypotheses, which suggests that emotional waking experiences are reflected in
dreams.” There appears to be demographic differences in dream recall. In an Italian
survey 20% of the sample reported having dreams with explicit COVID-19 references,
with women reporting higher DRF (50.8% of women were high recallers, 39.4% of
men were high recallers), emotional intensity, and negative emotions in their dreams
compared to men.'! Similarly, two other web-surveys conducted in Italy revealed that
age, gender, not having children, depression and living alone were significantly related
to pandemic DREF, respectively.'*'> These findings are consistent with a U.S. study,
where the dreams of female participants, participants with high education level, and
participants most affected by COVID-19 regarding physical health, mental health and
social life, were more influenced by the pandemic compared to others.'® This raises the
question of what factors may be associated with these changes beyond demographics.

DREF has previously been linked to frequent nocturnal awakenings, which often
occur with sleep disorders, such as insomnia and RBD.?® Increased reports of sleep
disorders during COVID-19 could be associated with heightened DRF.?” Another
potential factor is change in sleep schedule. Gorgoni and colleagues showed higher
DRF during the pandemic was associated with altered sleep duration and sleep
quality.'> This makes sense, as sleep extended into the morning hours due to
changes in work schedules, likely resulting in increased time spent in REM
sleep.”® ! It has been hypothesized that during longer periods of sleep extension
throughout the pandemic, sleep duration eventually relapses to its habitual length.
If sleep extension is continued beyond this relapse of sleep duration, sleep becomes
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more fragmented resulting in more nocturnal awakenings,
which can cause an increase in DRF.* Also, DRF is
closely linked to mental health and psychological
wellbeing.>® Since the pandemic has reportedly led to
worsened mental health and higher levels of depression,
anxiety, distress and symptoms of PTSD, heightened DRF
might be an expression of the current mental health
status.***°

Current research has demonstrated that DRF increased
during the pandemic, and these increases were related to
several demographic factors. However, there is still much
we do not yet know about why dream recall increased, or
its effects on mental health.

To assess the effects of the pandemic on psychological
health and sleep habits, ICOSS — the International COVID-
19 Sleep Study was initiated in March 2020.” This world-
wide project over four continents with 14 participating coun-
tries and over 19,000 participants provides the opportunity to
examine this important question across countries and cul-
tures. Gathering data from different countries allows us to
take the varying level of restrictions and number of infections
with COVID-19 into account.

Based on previous research, we hypothesized that DRF
was elevated during the COVID-19 pandemic as compared
to retrospective pre-pandemic levels. Additionally, we
hypothesized that financial burden due to the pandemic,
younger age, female gender, low level of education, irregular
work schedules or work schedules that were affected by the
pandemic (eg shift work, temporarily laid off), were predic-
tors for high DRF during the pandemic. We also hypothe-
sized that poor sleep quality, symptoms of insomnia,
nightmares, symptoms of obstructive sleep apnea, REM
sleep behavior disorder, anxiety symptoms, depressive
symptoms, PTSD symptoms, stress, lower quality of life,
and lower quality of health are associated with high DRF.

Methods

This paper is part of the International COVID-19 Sleep
Study (ICOSS). The research protocol and the final stan-
dardized survey questionnaire used in the project were
previously published by Partinen and colleagues.” The
project was carried out in the form of a cross-sectional
survey in 14 countries including Austria, Brazil, Canada,
Hong Kong, Province Jilin (China), Finland, France, Italy,
Japan, Norway, Sweden, Poland, the UK, and the USA.
Data used for the analysis were obtained from May to
July 2020 using an online survey, which was distributed
via media platforms, newsletters at universities and

hospitals and through websites to different sleep societies.
Web survey platforms were used, including REDcap and
Qualtrics. All investigators obtained ethical approval or
exemptions from their local ethics committee. Before tak-
ing part in the survey, all participants provided consent.
Participants aged 18 years and older were eligible to
complete the survey. The survey was anonymous, and
participants did not have to provide identification informa-
tion except for general sociodemographic variables.
General data protection regulations were applied to ensure
privacy and confidentiality. The survey was translated into
the national language of each country.

The survey included questions taken from existing and
validated questionnaires, as well as questions that were
developed for this study. The survey included sociodemo-
graphic variables (age, gender, marital status, number of
people living in the same household, residential area,
ethnicity, education, work) and COVID-19 related data
(infection, severity of disease, treatment, confinement,
number of people infected among family and friends,
worsening of financial status). To evaluate sleep problems,
dream recall and the psychological impact of the pan-
demic, we incorporated items from the following standar-
dized and validated questionnaires.

Basic Nordic Sleep Questionnaire

Items concerning sleep quality and the frequency of sleep
onset and sleep maintenance problems, morning awaken-
ings, use of hypnotics, sleepiness and fatigue were rated
on a scale from 1 to 5, relating to how many nights per
week sleep problems occurred.>® In a similar format, items
on dreams, nightmares, sleep talking and singing and
laughing in your sleep were added. All items were rated
“during the pandemic” and “before the pandemic”. Dream
recall frequency (DRF) was categorized as low DRF (< 3
nights per week) and high DRF (> 3 nights per week).'**’
Similarly, the occurrences of other sleep phenomena were
categorized as infrequent (< 3 nights per week) and fre-
quent (> 3 nights per week). Sleep quality was categorized
as good (well, rather well, neither well nor badly) and poor
(rather badly, badly).

Insomnia Severity Index (ISI)

A 7-item instrument to assess the perceived severity of noc-
turnal and daytime symptoms of insomnia rated on a scale of 0
to 4. A total score of 0—7 indicates no insomnia, 8 to 14
subthreshold clinical insomnia, 15 to 21 insomnia of moderate

severity, and 22 and above indicates severe insomnia.*®
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STOP Questionnaire

The STOP (Snoring, Tiredness, Observed apnea, high
blood Pressure) questionnaire is a screening tool for
obstructive sleep apnea. The recommended cut-off scores
of two or greater were classified as high-risk and total
scores of one or less as low-risk of OSA.*

REM Sleep Behavior Disorder (RBD)

A single question on RBD,* asking if the participants
have ever “acted out” their dreams, while asleep (for
example, punching, flailing your arms in the air, making
running movement).

Patient Health Questionnaire-2 (PHQ-2)

A 2-item abbreviated version of the PHQ-9 as a screening
tool for depression. The two items are rated on scales of 0
to 3. We used the recommended cut-off of three or more to
screen for clinically relevant symptoms of depression.*!

Generalized Anxiety Disorder-2 (GAD-2)
A 2-item abbreviated version of the GAD-7 as a screening
tool for anxiety rated on scales of 0 to 3. A total score of
three or more was used as a cut-off for identifying clini-

cally relevant symptoms of anxiety.*'

Well-Being Index (WHO-5)
Five items were rated on 0-5 scales to measure overall
psychological wellbeing. The raw score is multiplied by
four resulting in a total score from 0 to 100, with a higher
score indicating higher quality of life.*?

Post-Traumatic Stress Disorder

A two-item self-report derived from the PTSD Checklist
as a measure of key symptoms of PTSD was rated on
scales of 1 (“Not at all”) to 5 (“Extremely”).43

Stress
We used a single item (1-5 rating) to evaluate the current

stress from “not at all” to “very much”.**

Quality of Life and Health

Two single items using 0—100 linear visual analog scales were
used to measure quality of life and quality of health, with
higher scores indicating better quality of life and health.**

Statistical Analysis

The statistical procedures were carried out using Stata/SE
16.1.* The original data included 25,484 participants. We
excluded data from the USA from the analyses, as the data
collection method differed from the other countries (eg paid
mTurk nationwide vs convenience sample, which overempha-
sized the US with stratification). Additionally, data from
Sweden were excluded from the analysis as there was no
lockdown in Sweden at the time of data collection. After
excluding data from USA and Sweden, the sample size was
n=23,539. After excluding 4184 participants with incomplete
data on DRF, a total of 19,355 participants (82.2%) were
included in the analyses.

We used McNemar tests and Wilcoxon matched-pairs
signed-rank test to analyze DRF before and during the pan-
demic. Changes in sleep quality, nightmares, sleep problems,
sleep talking and singing, laughing in your sleep segmented
by DRF were analyzed with McNemar tests. The results were
described as proportions (percentages). We compared differ-
ences in sociodemographic data of participants between low
and high DRF using independent sample #-test or chi-square
test. The participants’ characteristics were described using
mean * standard deviation or frequencies (percentages).
Logistic regression analyses were conducted to examine
associations between financial burden due to COVID-19,
age, gender, education, work, sleep quality, sleep problems,
nightmare frequency, insomnia, obstructive sleep apnea
(OSA), REM sleep behavior disorder (RBD), posttraumatic
stress disorder (PTSD), anxiety, depression, stress, quality of
life, quality of health, psychological wellbeing (independent
variables), and high DRF during the pandemic (dependent
variable). The logistic regression analyses were first run as an
unadjusted (univariate) model, followed by an adjusted
model where all independent variables were entered simul-
taneously to control for other independent variables, addi-
tionally entering country, ethnicity, residential area (urban vs
rural), confinement and COVID-19 as covariates. The ana-
lyses were stratified by country and weighted by the number
of inhabitants in the country/area of interest and by the
number of responders in that country/area. We presented
the results as odds ratio (OR) with 95% confidence interval
(95% CI).

Multicollinearity between the independent variables
was assessed before running the logistic regression by
calculating Variance Inflation Factors (VIF). The VIF sta-
tistics for all variables included in the regression model
were under 5. In order to adjust the a-values for the
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Table |1 High DRF Before and During the Pandemic

High Never or Less Than Less Than 1-2 Days per 3-5 Days per Every Night or Almost
DRF?* Monthly Weekly Week Week Every Night

% Before 27.8 21.0 24.2 27.0 14.2 13.6

% During 33.6 20.0 20.7 25.7 17.5 16.1

Change +5.8 -1.0 =35 -1.3 +33 +2.5

Decreased | 34

Unchanged | 87.4

Increased 9.2

Notes: Mc Nemar test were conducted to compare high DRF before and during pandemic; *Proportion reporting high DRF (= 3 nights per week); Wilcoxon matched-pairs
signed-rank test was conducted to compare DRF as categorical outcome before and during pandemic; The difference in dream recall frequency was significant (p<0.001);

The results were not weighted.
Abbreviation: %, percentage.

regression models predicting DRF, we applied the false
discovery rate (FDR) correction (adjusted critical P=0.032
for unadjusted model, adjusted critical P= 0.010 for
adjusted model).*’

Results

The prevalence of high DRF before and during the pan-
demic is summarized in Table 1. The proportion of parti-
cipants reporting a high DRF increased by 9.2% during the
pandemic (P<0.001). The proportion of both participants
with low and high DRF reporting poor sleep quality, night-
mares, and frequent sleep problems was significantly
higher during the pandemic, which is summarized in

Table 2. The increase in reports was notably higher for
participants with high DRF during the pandemic, espe-
cially for sleep quality (worsened for 24.4% of high
DRF; P<0.001) and nightmares (worsened for 11.3% of
high DRF; P<0.001).

Characteristics Low and High DRF

For the evaluation of characteristics of participants with
low and high DRF sample size varied for each variable.
Overall, 12,856 participants (66.4%) reported a low DRF
during the pandemic and 6499 participants (33.6%)
reported high DRF. The characteristics of participants
with low DRF and high DRF are shown in Table 3.

Table 2 Changes in Sleep Problems/Behavior Before and During the Pandemic (Low DRF vs High DRF)

Sleep Night- Sleep Onset Sleep Maintenance | Early Morning Sleep Singing, Laughing
Quality> | Mares® Problems® Problems® Awakenings® Talking® | in Sleep®
Low DRF
% Before 12.5 1.3 10.6 14.8 88 29 1.8
% During 23.4% 2.3* 18.5% 20.9% 14.4* 2.8% 1.9%
Change +10.9 +1.0 +79 +6.1 +5.6 —0.1 +0.1
Improved 42 0.6 23 2.6 2.0 0.6 0.3
Unchanged | 80.7 97.8 874 88.7 90.3 98.9 99.3
Worsened | 15.1 1.6 10.3 8.7 7.7 0.5 0.4
High DRF
% Before 19.5 84 17.6 238 13.5 8.5 4.5
% During 37.6* 18.3% 31.0% 36.2% 23.2% 10.5% 5.9%
Change +18.1 +9.9 +13.4 +12.4 +9.7 +2.0 +1.4
Improved 6.3 1.5 4.0 37 3.1 0.7 0.2
Unchanged | 69.2 872 78.6 80.2 84.1 96.6 98.2
Worsened | 24.4 1.3 17.4 16.1 12.8 27 1.6

Notes: Mc Nemar tests were conducted to compare sleep problems before and during pandemic segmented by low DRF (< 3 nights per week) and high DRF (2 3 nights per
week); *Proportion reporting sleep quality “rather badly” or “badly”; "Proportion reporting sleep problems/behavior = 3 nights per week; Significant differences from before

pandemic (p<0.001) are marked with asterisks*; The results were not weighted.
Abbreviation: %, percentage.
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Table 3 Sociodemographic Characteristics of Participants for Low DRF (< 3 Nights per Week) and High DRF (= 3 Nights per Week)

Low DRF High DRF P-value | Effect Size
(n=12,856) (n=6499) VICohen'‘s
N(%)/M(SD) N(%)/M(SD) d
Gender (n=19,319) <0.001 0.080
Male 4676 (71.8) 1840 (28.2)
Female 8160 (63.7) 4643 (36.3)
Age, years (n= 19,282) <0.001 0.056
<25 1859 (61.2) 1178 (38.8)
25-34 3055 (65.2) 1628 (34.8)
3544 2342 (67.4) 1132 (32.6)
45-54 2216 (68.7) 1022 (31.3)
55-64 1816 (68.7) 829 (31.3)
65+ 1527 (69.3) 678 (30.7)
Ethnicity (n=19,058) <0.001 0.144
Caucasian 4536 (60.1) 3008 (39.9)
Asian 6559 (73.8) 2333 (26.2)
African 107 (56.3) 83 (43.7)
Hispanic 403 (58.4) 287 (41.6)
Other 1082 (62.1) 660 (37.9)
Residential area (n= 19,287) <0.001 —0.034
Rural 1373 (62.0) 841 (38.0)
Urban 11,448 (67.0) 5625 (33.0)
Marital status (n= 19,301) <0.001 0.038
Single 4728 (64.4) 2617 (35.6)
Married/cohabiting 7124 (68.1) 3344 (31.9)
Divorced/separated 754 (65.1) 405 (34.9)
Widowed 224 (68.1) 105 (31.9)
Living Alone (n= 19,339) <0.001 —0.037
Yes 346 (56.7) 264 (43.3)
No 12,495 (66.7) 6234 (33.3)
Education (n= 19,078) 0.039
Primary 223 (64.1) 125 (35.9)
Secondary 2798 (66.8) 1388 (33.2)
Vocational 1353 (65.4) 717 (34.6)
Bachelor 5306 (68.0) 2492 (32.0)
Master 2164 (63.7) 1236 (36.3)
Doctor 805 (63.1) 471 (36.9)
Work (n= 18,838) <0.001 0.080
Regular day work 6030 (68.5) 2771 (31.5)
Irregular day work 1049 (66.7) 523 (33.3)
Student 1653 (59.7) 1117 (40.3)
Shift/night work 684 (71.5) 273 (28.5)
At home, no salary 1206 (70.3) 509 (29.7)
Temporary laid off 209 (61.1) 133 (38.9)
Unemployed 465 (59.1) 322 (40.9)
Retired 1108 (65.9) 574 (34.1)
Lost job due to pandemic 132 (62.3) 80 (37.7)
(Continued)
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Table 3 (Continued).
Low DRF High DRF P-value | Effect Size
(n=12,856) (n=6499) VICohen'‘s
N(%)/M(SD) N(%)/M(SD) d
COVID-19 (n= 19,355) 0.175 0.010
No 12,590 (66.5) 6345 (33.5)
Yes 266 (63.3) 154 (36.7)
Confinement (n= 18,431) <0.001 0.078
Yes 4484 (62.0) 2751 (38.0)
No 7781 (69.5) 3415 (30.5)
Financial burden (n=19,336) <0.001 0.030
Not at all 5437 (65.7) 2843 (34.3)
A little 3911 (67.6) 1878 (32.4)
Somewhat 1924 (68.1) 899 (31.9)
Much 1089 (66.2) 555 (33.8)
Very much 483 (60.4) 317 (39.6)
Sleep quality® (n= 19,347) 0.150
Good 9849 (70.8) 4053 (29.2)
Poor 3001 (55.1) 2444 (44.9)
Nightmares® (n= 19,329) <0.001 | 0.285
Infrequent 12,545 (70.3) 5308 (29.7)
Frequent 289 (19.6) 1187 (80.4)
Sleeptalking® (n= 19,263) <0.001 | 0.16l
Infrequent 12,433 (68.3) 5787 (31.7)
Frequent 356 (34.5) 677 (65.5)
Singing, laughing during sleep® (n= 19,266) <0.001 0.107
Infrequent 12,562 (67.4) 6086 (32.6)
Frequent 239 (38.7) 379 (61.3)
Sleep onset problems® (n= 19,332) <0.001 0.141
Infrequent 10,463 (70.0) 4480 (30.0)
Frequent 2378 (54.2) 2011 (45.8)
Sleep maintenance problems® (n= 19,322) <0.001 0.164
Infrequent 10,152 (71.0) 4139 (29.0)
Frequent 2685 (53.4) 2346 (46.6)
Early morning awakenings® (n= 19,317) <0.001 0.110
Infrequent 10,978 (68.8) 4980 (31.2)
Frequent 1852 (55.1) 1507 (44.9)
ISl (n= 18,498) <0.001 0.173
No insomnia 7215 (73.4) 2618 (26.6)
Subthreshold Insomnia 3595 (63.2) 2096 (36.8)
Clinical Insomnia 1227 (51.9) 1137 (48.1)
Severe Insomnia 294 (48.2) 316 (51.8)
OSA (n= 18,545) <0.001 0.060
Low risk 11,488 (67.4) 5556 (32.6)
High risk 857 (57.1) 644 (42.9)
(Continued)
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Table 3 (Continued).

Low DRF High DRF P-value | Effect Size
(n=12,856) (n=6499) V/Cohen'‘s
N(%)/M(SD) N(%)/M(SD) d

RBD (n= 19,299) <0.001

No 10,517 (69.5) 4624 (30.5) 0.122

Yes 2305 (55.4) 1853 (44.6)

PTSD: repeated disturbing thoughts/memories (n= <0.001 0.196

19,005)

Not at all 6845 (74.2) 2384 (25.8)

A little bit 3571 (65.4) 1889 (34.6)

Moderately 1207 (56.2) 940 (43.8)

Quite A Bit 662 (48.5) 702 (51.5)

Extremely 352 (43.7) 453 (56.3)

PTSD: feeling very upset about past (n= 18,982) <0.001 0.186

Not at all 6825 (73.5) 2455 (26.5)

A little bit 3455 (65.8) 1798 (34.2)

Moderately 1279 (57.9) 930 (42.1)

Quite A Bit 673 (49.0) 700 (51.0)

Extremely 388 (44.8) 479 (55.2)

Anxiety (n= 19,025) <0.001 0.121

No 10,832 (69.1) 4835 (30.9)

Yes 1820 (54.2) 1538 (45.8)

Depression (n= 19,014) <0.001 0.110

No 11,126 (68.7) 5082 (31.3)

Yes 1517 (54.1) 1289 (45.9)

Stress (n= 18,809) 0.136

Mild 10,316 (69.8) 4454 (30.2)

Severe 2191 (54.3) 1848 (45.7)

Quality of Life (n= 18,824) 65.8 £23.0 633 £237 <0.001 0.107

Quality of Health (n=18,806) 709 £21.7 68.8 £ 225 <0.001 0.095

Wellbeing (WHO-5) (n= 18,748) 585 %235 51.5 %233 <0.001 0.303

Notes: Independent sample t-test or chi-square was conducted to test the difference between low DRF (< 3 nights per week) and high DRF (2 3 nights per week); Results
are shown as frequencies (percentages); Anxiety= GAD22 3, Depression= PHQ22 3; *Sleep quality was categorized as good (well, rather well, neither well nor badly) and
poor (rather badly, badly); ®Sleep problems/behavior were categorized as infrequent (< 3 nights per week) and frequent (= 3 nights per week); Results were not weighted;

Total number of participants was 19,355 but sample size varied for each variable.

Abbreviations: N, number of participants; %, percentage; M, mean; SD, standard deviation; IS, Insomnia Severity Index; OSA, obstructive sleep apnea; RBD, REM sleep
behavior disorder; PTSD, posttraumatic stress disorder; WHO, World Health Organization.

In short, 36.3% of the female participants reported
a high DRF during the pandemic, whereas 28.2% of the
male participants reported a high DRF (P<0.001). There
were also meaningful differences by age with prevalence
of high DRF decreasing with age: 38.8% of participants
younger than 25 years and 30.7% of 65 years and older
reported high DRF (P<0.001). With regard to the level
of education, people with a doctorate had the highest
proportion of high DRF (36.9%), whereas people with
secondary education had the lowest proportion of high

DRF (33.2%; P<0.001). There were significant differ-
ences concerning DRF between countries, which are
shown in Figure 1.

Within the sample, 36.7% of participants infected with
Covid-19 (P=0.175) and 30.5% of participants experien-
cing confinement (P<0.001) had frequent dreams during
the pandemic. Additionally, 39.6% of the participants
whose financial status suffered severely from Covid-19
and 34.3% whose financial status was not affected at all
reported high DRF (P<0.001).
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Figure | Percentage of low DRF and high DRF between countries.

Notes: Chi-square was conducted to test the difference between low DRF (< 3 nights per week) and high DRF (2 3 nights per week) across countries. DRF differed

significantly (P<0.001, V=0.178).
Abbreviations: %, percentage; n, number of participants.

Sleep quality notably differed for low and high DRF,
29.2% of participants with good sleep quality had high
DREF, whereas 44.9% of participants with poor sleep qual-
ity had high DRF (P<0.001). Nightmares, unsurprisingly,
were strongly associated with DRF (P<0.001). Prevalence
of insomnia symptoms (ISI-score) also varied, with 51.8%
of the participants with symptoms of severe insomnia
symptoms reporting high DRF compared to only 26.6%
of the participants with no symptoms of insomnia
(P<0.001).

Of the participants with probable depression, 45.9%
had high DRF whereas 31.3% of those without depressive
symptoms had high DRF (P<0.001). Corresponding pre-
valence for participants with or without symptoms of
anxiety were 45.8% and 30.9% (P<0.001), respectively.
Of the participants with extreme PTSD symptoms (feeling
very upset about past), 56.3% had high DRF whereas
25.8% had high DRF among individuals with no PTSD
symptoms (P<0.001).

Associations with Pandemic Dream Recall
Frequency

Logistic regressions were conducted to examine associa-
tions between independent variables and high DRF during
the pandemic. We excluded all missing values within the
independent variables from the analysis, and data from
Poland were excluded completely due to a large number
of missing values within the independent variables. In
total, we included 15,899 participants with complete data
in the regression. The results of the logistic regression are

shown as OR in Table 4 and as adjusted OR (aOR) in
Figure 2.

Female gender was associated with high DRF
(aOR=1.25, 95% CI 1.10-1.41), compared to males. Age
group 55-64 years (aOR=0.69, 95% CI 0.58-0.83)
reported less high DRF than younger participants. Other
characteristics such as marital status and living alone were
not related to high DRF after adjusting for other indepen-
dent variables.

Frequent nightmares (aOR=4.22, 95% CI 3.45-5.17),
talking in sleep (aOR= 2.36, 95% CI 1.73-3.23), sleep
maintenance problems (aOR=1.34, 95% CI 1.15-1.56)
and symptoms of RBD (aOR=1.24, 95% CI 1.09-1.41)
were associated with high DRF. Sleep quality and other
sleep problems were not related to high DRF.

Repeated disturbing thoughts (PTSD symptoms) were
significantly associated with high DRF (“Moderately”:
aOR=1.48, 95% CI 1.16-1.89; “Quite A Bit™
aOR=1.65, 95% CI 1.22-2.24; “Extremely”: aOR=1.85,
95% CI 1.20-2.86). Unadjusted OR showed that depres-
sion and anxiety were significantly associated with high
DRF; however, in the fully adjusted model, depressive
symptoms (aOR= 0.71, 0.59-0.86) and anxiety symptoms
(aOR=0.79, 95% CI 0.66-0.94) were negatively asso-
ciated with high DRF. For overall psychological well-
being (aOR=1.00, 95% CI 0.99-1.00), the p-value
showed significant association with DRF, but the odds
ratio indicated no clinical significance. Feeling upset
about the past as a symptom of PTSD, stress and quality
of life and health were not associated with high DRF
during the pandemic.
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Table 4 Associations with High DRF (= 3 Nights per Week)
During the Pandemic

Table 4 (Continued).

Dove!

Unadjusted OR Adjusted OR
Unadjusted OR Adijusted OR 9':/ ’:Is € 9sl;sce|
(95% CI) (95% CI) (#5% <h (#5% <h
Gender Very much 122 (0.98-1.52) 1.07 (0.81—1.42)
A
Male Reference Sleep quality
Female 1.54 (1.39-1.70)* 125 (1.10-1.41)* Good Reference
Age, years Poor 1.65 (1.50-1.83) 0.93 (0.80-1.08)
. b
25-34 Reference Nightmares
<25 1.24 (1.07-1.43)* 1.04 (0.86—1.26) Infrequent Reference
35-44 0.78 (0.67-0.91)* 0.86 (0.72-1.01) Frequent 6.06 (5.04-7.28)* 422 (3.45-5.17)*
45-54 0.74 (0.64-0.86)* 0.81 (0.68-0.97) "
55-64 0.65 (0.56-0.76) 0.69 (0.58-0.83) Sleeptalking
65+ 0.67 (0.57-0.78)* 0.87 (0.70-1.09) Infrequent Reference
Marital Status Frequent 3.05 (2.56-3.64)* 2.36 (1.73-3.23)*
Single Reference Singing, laughing during sleep®
Married/Cohabiting | 0.70 (0.64-0.78)* 0.97 (0.84-1.12) Infrequent Reference
Divorced/Separated | 0.72 (0.58-0.88)* 0.95 (0.74-1.21) Frequent 2.50 (2.04-3.06)* 0.63 (0.43-0.93)
Widowed 0.75 (0.53-1.07) 1.04 (0.69-1.55)
Sleep onset problems®
Living Alone
Infrequent Reference
Yes Reference Frequent 1.84 (1.66-2.05)* 1.05 (0.91-1.22)
No 1.02 (0.78-1.35) 1.09 (0.78-1.51)
Sleep maintenance problems®
Education
Infrequent Reference
Primary Reference Frequent 1.83 (1.65-2.03)* 1.34 (1.15-1.56)
Secondary 135 (0.97-1.87) 1.10 (0.75-1.62) -
Vocational 1.28 (0.91-1.80) 1.00 (0.67—1.49) Early morning awakenings
Bachelor .13 (0.82—1.56) 1.01 (0.69-1.47) Infrequent Reference
Master 1.24 (0.89-1.73) 1.02 (0.69-1.52) Frequent 1.50 (1.33-1.68)* 0.89 (0.75-1.05)
Doctor 1.28 (0.89-1.82) 1.36 (0.89-2.10)
]
Work
No insomnia Reference
Regular day work | Reference Subthreshold 1.56 (1.40-1.73)* 1.05 (0.91-1.20)
Irregular day work 1.02 (0.85-1.22) 0.91 (0.74-1.11) Insomnia
Student 1.64 (1.43-1.88)* 1.14 (0.93-1.39) Clinical Insomnia 2.38 (2.08-2.73)* 116 (0.94-1.44)
Shift/night work 0.94 (0.75-1.17) 111 (0.87-1.41) Severe Insomnia 244 (192-3.1 1)* 090 (0.63-1.27)
At home, no salary | 0.96 (0.81-1.13) 0.94 (0.77-1.14)
Temporary laid off | 1.01 (0.71—1.45) 0.71 (0.46-1.08) OSA
— k —
Une.mployed 144 (1.13-1.81) 122 (0.95-1.57) Low risk Reference
Retired 0.93 (0.78-1.09) 0.99 (0.75-1.24) High risk 128 (1.09—1.52)* 122 (1.01-1.48)
Lost job due to 1.60 (1.07-2.41)* 1.34 (0.83-2.15)
pandemic RBD
Financial burden No Reference
Yes 1.73 (1.55-1.93)* 1.24 (1.09-1.41)*
Not at all Reference
A little 1.05 (0.94-1.18) 1.0l (0.89-1.15) PTSD: repeated disturbing thoughts/memories
S h 0.94 (0.81-1.09 0.92 (0.78-1.09
Mom:w ; 0.98 (o 831 I6) 0.92 (o 75-1 |3) Not at all Reference
U 98 (0.83-1.16) 92 (075-1.13) A little bit 141 (1.26-1.58)* 1.13 (0.95-1.33)
Continued .
(Continued) (Continued)
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Table 4 (Continued).

Table 4 (Continued).

Wellbeing 0.99 (0.99-1.00)* 1.00 (0.99-1.00)*
(WHO-5)
Country
Brazil Reference
Austria 1.08 (0.82-1.43) 1.72 (1.24-2.41)*
Canada 1.21 (1.04-1.41)* 1.95 (1.48-2.56)*
Hong Kong 0.58 (0.49-0.69)* 0.98 (0.70-1.37)
Jilin, China 0.30 (0.25-0.37)* 0.48 (0.34-0.68)*
Finland 1.54 (1.26-1.88)* 2.88 (2.17-3.83)*
France 0.59 (0.48-0.73)* 0.88 (0.67-1.15)
Italy 0.96 (0.82—-1.11) 1.19 (0.96-1.48)
Japan 0.54 (0.48-0.61)* 0.97 (0.71-1.32)
Norway 0.93 (0.78-1.13) 1.60 (1.26-2.03)*
UK 1.27 (1.08-1.50)* 1.65 (1.31-2.09)*
Ethnicity
Caucasian Reference
Asian 0.53 (0.49-0.58)* 1.12 (0.88-1.43)
African 1.30 (0.91-1.87) 1.31 (0.86-2.00)
Hispanic 1.10 (0.91-1.34) 1.04 (0.81-1.33)
Other 0.90 (0.77-1.05) 0.90 (0.69-1.18)
Residential area

(Continued)

Unadjusted OR Adjusted OR Unadjusted OR Adjusted OR
(95% CI) (95% CI) (95% CI) (95% CI)
Moderately 2.16 (1.85-2.51)* 1.48 (1.16—1.89)* Rural Reference
Quite A Bit 2.84 (2.40-3.36)* 1.65 (1.22-2.24)* Urban 0.87 (0.76-0.99)* 0.97 (0.84-1.14)
Extremely 3.62 (2.92-4.50)* 1.85 (1.20-2.86)*
Confinement
PTSD: feeling very upset about past
No Reference
Not at all Reference Yes 1.50 (1.37-1.63)* 1.17 (1.01-1.36)
A little bit 1.42 (1.27-1.59)* .11 (0.94-1.31)
. COVID-19
Moderately 1.94 (1.67-2.25)* 1.18 (0.93-1.51)
Quite A Bit 2.80 (2.36-3.32)* 1.27 (0.94-1.72) No Reference
Extremely 3.43 (2.794.21)* 1.28 (0.84-1.95) Yes 1.06 (0.79-1.41) 0.86 (0.64-1.17)
Anxiety Notes: Table shows unadjusted OR, and adjusted OR additionally controlling for
country, ethnicity, residential area (urban vs rural), confinement and COVID-19;
No Reference Results were weighted and stratified by countries; Significant independent variables
% are marked with asterisks* (p<0.032 for unadjusted model, p< 0.010 for adjusted
Yes 1.61 (1.44-1.80) 0.79 (0.66-0.94) model); Anxiety= GAD22 3, Depression= PHQ22 3; *Sleep quality was categorized
. as good (well, rather well, neither well nor badly) and poor (rather badly, badly);
Depression ®Sleep problems were categorized as infrequent (< 3 nights per week) and frequent
(2 3 nights per week); Due to missing values, Poland was excluded from the
No Reference analysis.
Yes 1.59 (1.41-1.79)* 0.71 (0.59-0.86)* Abbreviations: OR, odds ratio; %, percentage; Cl, confidence interval; ISI,
Insomnia Severity Index; OSA, obstructive sleep apnea; RBD, REM sleep behavior
Stress disorder; PTSD, posttraumatic stress disorder; WHO, World Health Organization.
Mild Reference
Severe 1.69 (1.51-1.88)* 0.98 (0.84-1.15) Discussion
Quality of Life .00 (0.99-1.00)* 1.00 (1.00-1.01) We found that there was a significant increase in DRF during
the pandemic, with 9.2% reporting heightened DRF, which is
Quality of Health | 1.00 (0.99—1.00)* 1,00 (1.00-1.01) p g o reporting heig g

in line with other reports.'"'>?* Participants with high DRF
during the pandemic experienced more pronounced changes
in sleep behavior as a consequence of the pandemic, such as
worsened sleep quality and more sleep problems.
Participants reporting high DRF and low DRF during
the pandemic differed significantly concerning sociodemo-
graphic characteristics, for the most part with very small
effect sizes. There were also significant differences con-
cerning COVID-related data, such as confinement and
financial burden, but with small effect sizes. However,
there were no differences concerning DRF between people
who reported having had COVID-19 and people who had
not been infected. That said, it is important to note that
only a small number of participants reported COVID-19 at
all in our sample (n= 420; 2.2%), so the lack of an effect
could be due to insufficient power. Our data revealed
variations within sleep-related variables between low and
high DREF, including subjective sleep quality, nightmares,
insomnia symptoms, obstructive sleep apnea, and REM
sleep behavior disorder, with moderate to very strong
effect sizes. Furthermore, the analysis revealed significant

differences between participants with low and high DRF in
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A Dream Recall Frequency

Gender* ——

Age
35-44 y ——
45-54 y —-—

55-64 y* - -
65+ 1y —-
<25y

——
Marital status
Married/Cohabitating
Divorced/Separated
Widowed

Not Living Alone

|

Education
Secondary —]
Vocational —r—
Bachelor —
Master —
Doctoral - -

Work

At home, no salary —&
Irregular work ——
Lost job due to pandemic L 2

Retired ——

Shift/night work -
Student
Temporary laid off
Unemployed

——
Financial burden

A little 4 —

Somewhat —&

Much —&

Very much —

—&

Poor Sleep Quality -
Nightmares™*

2

Sleeptalking* g

Singing, laughing in sleep | ——
Sleep Onset Problems | ——

Sleep Maintenance Problems* - ——

Early Morning Awakenings - —r

Insomnia

Subthreshold insomnia ——

Clinical insomnia T
Severe insomnia —

_._
OSA ——
—o—

RBD*

Figure 2 Continued.
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B PTSD (a)
A little T—
Moderately* —r—
Quite A Bit* —
Extremely* g

PTSD (b)
A little To—
Moderately T——
Quite A Bit ——

Extremely 4
Anxiety* -
Depression* - -

Stress ——

Quality of Life - 2
Quality of Health 2
Wellbeing* 4
Country
Austria* 4

Canada* —_—
Hong Kong —
Jilin, China* ——
Finland* L 4
France ——
Italy - ——
Japan ——

Norway* —r—

UK* —

Ethnicity
African 2
Asian —To—
Hispanic ——
Other ——

Urban Area - ——
Confinement ——
COVID-191 — T : , . .
0 1 2 3 4 5

Odds ratio

Figure 2 Adjusted OR with high DRF as dependent variable.

Notes: Results of adjusted logistic regression with high DRF as dependent variable, controlling for country, ethnicity, residential area, confinement and COVID-19. Graphic
representation of odds ratio and relative 95% confidence intervals for each independent variable. The figure is split in two. (A) Independent variables: gender (reference:
male), age (reference: 25-34 years), marital status (reference: single), living alone (reference: yes), education (reference: primary), work (reference: regular day work),
financial burden (reference: not at all), sleep quality (reference: good), nightmares, sleep talking, singing and laughing in your sleep, sleep onset problems, sleep maintenance
problems, early morning awakenings (all as reference: infrequent), insomnia (reference: no insomnia), obstructive sleep apnea (reference: low risk), REM sleep behavior
disorder (reference: no). Significant independent variables are marked with asterisks*. (B) Independent variables: PTSD symptoms (reference: not at all), anxiety (reference:
no), depression (reference: no), stress (reference: mild), Quality of Life, Quality of Health, Wellbeing, country (reference: Brazil), ethnicity (reference: Caucasian), residential
area (reference: rural), confinement (reference: no), COVID-19 (reference: no). Significant independent variables are marked with asterisks*.

Abbreviations: OSA, obstructive sleep apnea; RBD, REM sleep behavior disorder; PTSD, posttraumatic stress disorder.
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mental wellbeing, including symptoms of PTSD, anxiety,
depression, stress, quality of life and health, and overall
subjective wellbeing.

DRF differed significantly between countries, with
Finland reporting the highest percentage of high DRF
and Jilin (China) reporting the lowest percentage of high
DRF. To our knowledge, this is the first study to compare
DRF between a large number of countries. However,
a previous study comparing dream recall between
German and Japanese students reported significantly
lower dream recall in the Japanese sample.*® Another
study investigating a Chinese sample showed lower
dream recall in the Chinese population compared to
a German sample.* Similar trends were seen in our data,
with the province Jilin showing the overall lowest percen-
tage of high DRF (17.2%) and Japan also reporting rela-
tively low percentage of high DRF (26.8%). Besides
already observed cross-cultural differences in DRF, we
propose that COVID-related aspects such as varying
degrees of lockdown and number of Covid-19 cases peo-
ple at the time of data sampling between countries sub-
stantiate the variation of DRF across countries.

Further analysis with logistic regression showed that
female gender was related to higher DRF. This is in line
with other studies that examined DRF during the

14716 The differences in dream patterns between

pandemic.
males and females have been well established.’® This may
result from gender-related differences in prevalence of
sleep complaints, cognitive functions, such as better mem-
ory for emotional stimuli in women,”' and women may be
reporting their dreams more easily. Additionally, women
seem to be more affected by the pandemic, in terms of
poorer sleep quality and worse mental health.>> Mental
health is often reflected in DRF,* which would further
explain the observed dream recall in women. Similarly,
a study by Wang and colleagues revealed that psychologi-
cal distress was related to epidemic-related dreams during
the COVID-19 crisis."?

Our data revealed that older age (55-64 years) was
related to lower DRF. This finding is consistent with
other COVID-19 related studies that showed younger age
was a significant predictor of high DRE.'*'* The observed
effect of age on dream recall in our data diminishes with
ages older than 65 years. This trend has been reported in
previous studies: Herman and Shows demonstrated that
DRF decreased with advancing age but only until the age
of 59.>* Another study obtained similar results with DRF
decreasing with age, but only up to the age of 56.°* Age-

related changes in DRF could be associated with

a decrease in REM sleep and changes in sleep
physiology.>

The descriptive data and unadjusted regression ana-
lyses indicated that symptoms of depression and anxiety
were related to high DRF during the pandemic. However,
the adjusted regression model yielded different results,
with symptoms of depression and anxiety negatively pre-
dicting high DRF. The results are in conflict with a study
by Gorgoni et al and Schredl et al, where higher scores of
depressive symptoms were related to higher DRF during
COVID-19.'>1¢

The change in direction of effects occurred by includ-
ing PTSD variables in the regression model. This suggests
that symptoms of PTSD and depression and anxiety are
interrelated, raising questions of multicollinearity. Even
though the VIF statistics were <5, correlations between
the PTSD variables, depression, and anxiety were all sig-
nificant, as shown in Table 5. Indeed, high comorbidity
rates of PTSD in depression and anxiety have been well
established in previous studies.’>>® PTSD symptoms that
are also common symptoms of depression are dysphoria,
sleep disturbances, and concentration difficulties,””’
whereas an overlapping symptom of PTSD and anxiety
is worry.”® Worry as a symptom of anxiety and feeling
depressed and hopeless as a symptom of depression were
both included in the questionnaires used to collect data.

Therefore, we believe an overlap between symptoms of

Table 5 Associations Between PTSD, Anxiety and Depression

GAD2<3 GAD2>3 | PHQ2<3 PHQ2>3
PTSD: repeated disturbing thoughts/memories
Not at all 8735 (94.7) | 487 (5.3) 8857 (96.1) | 359 (3.9)
A little bit | 4704 (86.3) | 748 (13.7) | 4897 (89.9) | 553 (l0.1)
Moderately | 1422 (66.3) | 724 (33.7) | I551 (72.4) | 592 (27.6)
Quite A Bit | 592 (43.5) | 769 (56.5) | 667 (48.9) | 697 (51.1)
Extremely 179 (22.2) | 626 (77.8) | 202 (25.2) | 600 (74.81)
PTSD: feeling very upset about past
Not at all 8830 (95.2) | 447 (4.8) 8957 (96.6) | 313 (3.4)
A little bit | 4502 (85.9) | 741 (14.1) | 4699 (89.6) | 544 (10.4)
Moderately | 1482 (67.2) | 725 (32.8) | 1593 (72.2) | 612 (27.8)
Quite A Bit | 606 (44.2) | 765 (55.8) | 673 (49.0) | 699 (51.0)
Extremely 192 (22.2) | 675 (77.8) | 233 (27.0) | 631 (73.0)

Notes: Chi-square tests were conducted to analyze associations between PTSD,
depression and anxiety; Results are shown as frequencies (percentages); Anxiety=
GAD22 3, Depression= PHQ22 3; The associations were all significant (P<0.001).
Abbreviations: PTSD, posttraumatic stress disorder; GAD, generalized anxiety
disorder; PHQ, Patient Health Questionnaire.
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PTSD, depression, and anxiety in the sample could explain
why anxiety and depression were negatively associated
with high DRF in our adjusted analyses. Additionally, to
our knowledge, we are one of the first studies controlling
for this number of variables in the context of pandemic
DREF, which could further explain the conflicting findings.

While some studies indicate a positive association
between anxiety and DRF, there have also been reports
of a decrease in DRF in anxiety disorders.”® Similarly, the
relationship between depression and DRF is still unclear.
In fact, a review indicated that depressed individuals had
fewer and less detailed dream recall compared with
healthy subjects.®® Patients with mood alterations reported
shorter duration of dreams than controls,®’ and qualitative
and quantitative dream features may reflect the effect of
antidepressant treatment.®? Unfortunately, in our investiga-
tion we did not collect information about pharmacological
treatments; hence, we cannot disentangle this issue.

The association between PTSD symptoms and DRF is
not surprising. People experiencing major trauma tend to
have disturbing and repetitive trauma-related dreams,'”%
as well as other sleep problems like insomnia and restless
leg syndrome.®* Dream-related disorders often appear as
a symptom of trauma, especially in the form of night-
mares. There is also evidence of traumatic situations lead-
ing to an increase in dream recall, for example observed in
children living under military violence in Gaza® and
children exposed to war.®> This is consistent with pre-
viously mentioned results concerning the influence of col-
lective threatening situations on dream pattern.'”!2%-2!
These findings are consistent with the assumption that
dreams and nightmares function to process stressful events
and to help us deal with overwhelming experiences.®*¢’
At this point, further research on the COVID-19 pandemic
as a potential collective trauma would be of interest, as the
pandemic is characterized by a constant threat and
uncertainty,®® that might in itself lead to symptoms of
PTSD and in consequence to further disruptions in sleep
and dream patterns.

Also, sleep phenomena including nightmares, sleep
talking, sleep maintenance problems, and symptoms of
RBD were associated with high DRF. This is in general
consistent with other studies reporting that altered sleep
patterns and nocturnal disruptive behaviors are associated
with greater dream recall during the pandemic,'” and the
idea of the arousal-retrieval model,®” that frequent noctur-
nal arousals facilitate the long-term storage of dream
content.”® Higher DRF has previously already been

observed in RBD patients to healthy

participants.”'””> RBD is a parasomnia, where dreams

compared

occur with simple or complex motor behaviors, which
lead to
disruptions.”>””® Frequent nocturnal awakenings have pre-

reflect dream contents and often sleep
viously been reported with increased dream recall.*
Experiences from waking life, particularly emotionally

7677 are often incorporated into dreams,”®

intense events,
as suggested by the continuity hypothesis of dreaming.
Although the relationship between emotion regulation
and dreaming remains unclear, there is growing evidence
of similar neurobiological patterns that indicate dreams
could have a crucial role in emotional processing.’” Even
though reliving distressing and threatening events from the
waking life in the course of a dream can have negative
effects on waking mood, it is postulated to facilitate the
processing of current negative emotions,”* hence leading
to better adapted affective responses to real-life events.”’
The notion that dreams are a response to threatening wak-
ing life experiences is rooted in evolutionary theories,
where dreaming is hypothesized to increase threat-
avoidance skills.*

Limitations

There are methodological limitations to be addressed. The
data collection via online survey might have introduced
a bias in the final sample, since participation was limited to
individuals with internet access and self-selected for accept-
ing to participate, which could lead to that people who were
more interested in the topic of dreams and sleep were more
likely to take part in the survey. DRF has been linked to
attitudes toward dreams, so people who are more interested
in the topic of sleep and dreams might be more likely to
overestimate their dream recall.** Additionally, we had an
uneven distribution of characteristics, such as gender and
ethnicity within the sample, which limits the generalizability
of the results. There were large variations concerning the
sample sizes from each country. However, this issue was
addressed by weighting the data accordingly in the logistic
regression. There were local differences concerning the level
of restrictions applied to contain the spread of COVID-19 in
each country at the time of the survey, which could have
influenced the data collected. Another limitation of our study
concerns the self-reported data. Self-reported retrospective
data in general are prone to inaccuracy and can be distorted
by memory bias compared to prospective sleep and dreams
diaries.® It is therefore important to emphasize that our study
evaluated the subjective perception of dream recall frequency
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before and during the pandemic. Lastly, our measures of
depression, anxiety and PTSD were very short versions of
well-validated measures and correlated highly with each
other. We also used short versions of screening tools for
other disorders, like OSA and RBD, which provide informa-
tion about the presence of symptoms but do not allow
a diagnosis.

Conclusion

In conclusion, we found that reports of high DRF
increased during the pandemic. Participants with high
DRF during the pandemic experienced more pronounced
changes in sleep behavior, such as worsened sleep qual-
ity and more sleep problems. Participants with low and
high DRF differed significantly concerning sociodemo-
graphic characteristics as gender and age, but also con-
cerning mental health and various aspects of sleep. The
adjusted analysis revealed that female gender, parasom-
nias, and psychological symptoms were associated with
high DRF and older age was negatively associated with
high DRF.

Dreams and dream activity are an often forgotten expres-
sion of the existential situation of individuals. Based on our
results, we assume that disruption in sleep patterns due to
changes caused by the pandemic explains the increase in
dream recall. Additionally, we propose that the observed
increased DRF in our sample is an expression of the emo-
tional intense and demanding experience of the current situa-
tion and could be an indicator that the pandemic is indeed
turning into a previously mentioned collective trauma.*" This
also corresponds to reports of increased psychological
distress® and prevalence of mental health problems during
COVID-19.>* Therefore, dreams and dream recall deserve
more attention as potential support for coping with crisis
situations, such as the COVID-19 pandemic and overall in
supporting psychological wellbeing. Dreams and dream
recall need to be accepted more and integrated into
approaches for improving mental health and health in
general.
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