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Purpose: COVID-19 pandemic waves have strongly influenced individuals’ behaviors and mental health. Here, we analyzed
longitudinal data collected in the Spring 2020 and 2021 from a large Italian sample with the aim of assessing changes in dream
features between the first and third wave. Specifically, we evaluated the modifications of pandemic dream activity as a function of the
general distress variations over time. Also, we detected the best explanatory variables of nightmare frequency and distress.
Materials and Methods: Participants previously involved in the web survey during the first wave of the pandemic were asked to
complete a new online survey on sleep and dream features available in Spring 2021 (N=728). Subjects decreasing their level of
psychological general distress in the third (T3) vs the first (T1) pandemic wave were defined as “Improved” (N=330). In contrast,
participants with an unchanged or increased level of general distress were defined as “Not Improved” (N=398).

Results: Statistical comparisons revealed that dream recall frequency, nightmare frequency, lucid dream frequency, and emotional
intensity show a reduction in T3 than T1. Moreover, the Improved group is characterized by lower nightmare rate and nightmare
distress than Not Improved people. Our findings confirmed that beyond the trait-like variables (ie, age, sex), specific sleep-related
measures are related to nightmare features. In particular, poor sleep hygiene was one of the best determinants of nightmare distress
among Not Improved subjects.

Conclusion: Our findings revealed that people experienced an adaptation to the pandemic during the third wave. We also strengthen
the notion that nightmares and their variations over time are strongly related to human well-being, suggesting that specific trait-like
and sleep-related factors could modulate the relationship between mental health and nightmare features.
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Introduction
Different waves of the Coronavirus disease 2019 (COVID-19) pandemic have occurred in Italy since March 2020,
strongly influencing the lifestyle of people.! During the first wave (T1, Spring 2020), the Italian government, according
to other European countries, adopted restrictive measures involving home confinement and social distancing in all Italian
regions. During the second and third waves, which occurred, respectively, in Autumn 2020 (T2) and Winter-Spring
2021° (T3), restrictive measures were re-adopted taking into consideration the different levels of contagion risk and
pressure on the local healthcare system in each region. Both these periods could be considered a “partial-lockdown”.
Many findings from various countries highlighted that both mental health and sleep have been particularly affected by
the pandemic.*® Moreover, dream activity has been examined in different moments of the pandemic showing important
changes in parallel to sleep alterations and mental health conditions.” A group of studies compared pandemic-related
changes in the oneiric activity with a pre-pandemic condition.” The most reported result concerned the increased dream
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recall frequency during the first wave/lockdown period compared with the non-pandemic period in both healthy adults® '

and COVID-19 patients.'® Even more remarkable, nightmare frequency during the pandemic showed an increase among the
general population,'"'*!> COVID-19 patients'? and people affected by persistent COVID-19 symptoms.16’17 In parallel,
dream contents during the first wave appeared to be more emotionally intense® with more negative valence®’ compared to
pre-lockdown period. Moreover, poor sleep'' and psychological symptoms (eg, anxiety, depression or stress) were
predictors of greater dream recall and nightmare frequency.'''”

Only a few studies examined the changes during the pandemic by using a longitudinal design.'® ' In particular,
Italian studies focused on longitudinal comparison of sleep and dreaming during the first two waves of the COVID-19
pandemic revealing changes in dreaming during the pandemic.'®?° For instance, Scarpelli and colleagues'® showed
a reduction in dream recall, lucid dream, and nightmare frequency during the second wave compared with the first wave.
Importantly, subjects with increased nightmare and lucid dream frequency in the second wave reported higher sleep
disturbances, excessive daytime sleepiness and lower sleep hygiene, along with greater post-traumatic growth and Post-
Traumatic Stress Disorder (PTSD)-related nocturnal disruptive behaviors.'® Differently, Conte and co-workers'® found
that a reduced proportion of participants reported increased or decreased dream frequency during the partial lockdown.

More recently, in an Italian sample reporting moderate level of depression, stress, anxiety and poor sleep,

. 22
Sommantico et al

found that, during the third wave, a high proportion of individuals remembered their dreams and
nightmares that were, respectively, characterized by high emotional intensity and nightmare distress. Sommantico et al**
showed that people affected by COVID-19 have a higher nightmare distress and more negative emotions in their most
recent dreams. Consistently, individuals who knew someone who died of COVID-19 reported greater nightmare distress
along with higher anxiety, stress and sleep disturbances during the wakefulness.”

To the best of our knowledge, this represents the only study investigating the sociodemographic, COVID-19-related
variables, mood, sleep quality, and oneiric activity during the third wave of the pandemic in Italy.”> However, no
longitudinal data including within-subject analyses are available concerning dream changes from the first to the third
large waves.

Here, we compared data collected in the third vs first wave from a quite large healthy sample consisting of Italians
from all over regions (age range 18—75 years). We aimed to evaluate changes in self-reported dream features between the
first and third wave. We also assessed the differences in dreaming taken into account the variation in the general distress
among individuals, an index of mental health conditions. Specifically, we hypothesized that all dream variables changed
between first and third waves, in the direction of reduced recall of dreams and nightmares. Also, since the well-
established relationship between dreaming and mood variables, we expected that the condition of reduced psychological
distress during the third wave was associated with a lower unpleasant oneiric activity.

Considering that nightmares are relevant indicators of individual well-being,'” we aimed to identify predictors of

8,11,15
T we

nightmare frequency and the associated distress during the third wave (T3). In light of previous findings,
hypothesized that specific trait-like variables (eg, age, sex), COVID-19-related variables, and sleep measures may be

determinants of the altered oneiric features in the third wave of pandemic.

Materials and Methods

Protocol and Participants

The current study is part of a more comprehensive project having different aims on the effect of the pandemic in Italy.
Part of the data from healthy subjects included in the present study have been reported elsewhere.'!-!8-2324

We carried out a follow-up study during the third wave of the pandemic. Italian participants previously involved in

the web survey investigating the dream and sleep features during the first wave of the pandemic (please see''*

) were
asked to complete a new online survey on the Microsoft Azure platform available from 12 April to 20 May 2021.

The survey was advertised through academic websites (eg, Facebook, Instagram and Twitter accounts of Italian
universities) and social networks, and it took approximately 30 min to complete. Subjects were required to fill out self-
administered questionnaires to collect socio-demographic and COVID-19-related information, psychological measures,

sleep, and dream features.
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All subjects filled out the survey after mandatorily accepting the informed consent stating a clear agreement to
participate in the study by checking an appropriate box. Conversely, the subject could not access the questionnaires. No
monetary compensation was given, and the participation was completely voluntary. After providing written permission,
all participants generated a personal identification code to bridge their data between the two time points. Individuals
could withdraw from the protocol without justification, and no data was stored. No individually identifiable information
was required to guarantee anonymity.

The protocol was carried out following the Declaration of Helsinki, and the approval was granted by the local ethics
committee of the University of Messina (protocol #12106, 4 March 2021).

Eight hundred and sixteen individuals included in the first survey (T1) completed the follow-up survey (T3). The
response rate at T3 was about 13%. The inclusion criteria were being Italian and being resident in Italy at the time of the
survey completion, and being at least 18 years old. To account for potential effects of current or recent COVID-19
infection on oneiric, sleep, or psychological variables, all participants who reported having had COVID-19 within the last
3 months were excluded from the study. In brief, eighty-cight subjects were excluded for the following reasons: 77
reported to have recently had COVID-19 (last three months), 5 subjects were under 18, 6 subjects were living outside
Italy. The final sample consisted of 728 participants.

Measures

Socio-Demographic and COVID-19-Related Information

Firstly, socio-demographic and COVID-19-related information were requested: age, sex, Italian area, education level,
marital status, occupation, job loss, having friends or relatives infected by COVID-19; having friends or relatives dead
due to COVID-19, and changes in physical or online relationships.

Depression Anxiety Stress Scale-21
The short form of the Italian version of the Depression Anxiety Stress Scale-21 (DASS-21)*> was used to assess the
mental health status of each participant. Individuals evaluated through 21 items the frequency and severity of depression,
anxiety and stress symptoms. Each subscale score corresponds to the sum of the responses to the 7 items multiplied by
two. The total score indicates the General Distress, calculated as the sum of the three subscales. The General Distress
index (GDI) was considered for further analyses in the current study and used as an index of general psychopathology
and mood problems, according to the literature.’

The Italian version of the DASS-21 scale seems to have good psychometric properties. Cronbach’s alpha was between
0.88 and 0.92 for the three scales and the total general distress.?

Sleep Hygiene Index (SHI)
The Sleep Hygiene Index (SHI)*® is a subjective questionnaire including 13 items to assess specific habits associated
with sleep hygiene. Subjects rate the frequency of each behavior on a 5-point Likert scale (from “never” to “always”).
A total score (13-65) is calculated by summing items and was considered for further analysis in the present study.
A greater score represents poor sleep hygiene. The Italian version of SHI showed high internal consistency with
a Cronbach’s alpha of 0.91.%°

Medical Outcomes Study—Sleep Scale (MOS-SS)

Sleep parameters were evaluated through the Italian adaptation of the Medical Outcomes Study-sleep scale (MOS-SS),%’
a self-administered questionnaire assessing the quantity and quality of sleep within a month by 12 items. The
questionnaire allows us to obtain six outcomes: sleep disturbance, snoring, awakening short of breath or with headache,
sleep adequacy, sleepiness, and sleep duration/optimal sleep. Moreover, a Sleep Problem Index (SPI) can be calculated as
a synthetic measure of sleep quality. Specifically, the SPI represents an aggregate measure of responses in the following
areas: sleep disturbance, awakening with shortness of breath or headache, sleep adequacy, and sleepiness. In the current
investigation, the SPI was considered for further analyses. Internal consistency of the scale is good to excellent, with
Cronbach’s alpha values ranging from 0.63 to 0.83 for the subscales.?®
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Mannheim Dream Questionnaire (MADRE)

Dream characteristics were measured by the Italian adaptation of the Mannheim Dream Questionnaire (MADRE),”
a self-administered questionnaire including 20 items. Different outcomes concerning dreaming features were obtained
through this instrument. In the current investigation, we considered for further analyses the following state-like dream
measures with the reference to the last month: (a) item 1 evaluating the dream-recall frequency (DRF) from “0 = never”
to “6 = almost every morning”; (b) item 2 assessing the dream emotional intensity (EI) from “0 = not at all intense” and
“4 = very intense”; (c) item 4 evaluating the nightmare frequency (NMF) from “0 = never” to “8 = several times a week”;
(d) item 5 assessing the nightmare distress (NMD) from “0 = not at all distressing” to “4 = very distressing”; and (e) item
10 assessing the lucid-dream frequency (LDF) from “0 = never” to “8 = several times a week”. The Italian version of the
MADRE has been shown to have good internal consistency with Cronbach’s alpha values ranging from 0.74 to 0.91.%

Statistical Analysis
Descriptive analyses were performed to show the socio-demographic features of the final sample.

Based on the difference between T3 and T1 on the GDI (from DASS-21), the participants were divided into two
subgroups: 1) Improved subjects, ie, participants with a GDI score lower at T3 than T1, and 2) Not Improved subjects, ie,
participants with a GDI score equal or higher at T3 than T1. Then, intending to explore differences in dream features
between the first (T1) and third (T3) wave of the COVID-19 pandemic, we performed a two-way mixed multivariate
analysis of variance (MANOVA), with “Time” (T1 versus T3) as the within-subject factor, and “GDI condition”
(Improved vs Not Improved subjects) as the between-subject factor. DRF, NMF, LDF, EI and NMD were considered
dependent variables. Partial eta-squared (n°) was calculated as a measure of effect size. Effect sizes between 0.01 and
0.05 were considered small or low, between 0.06 and 0.13 were moderate, and >0.14 were large.

Finally, to assess the best explanatory variables of the dream measures discriminating Improved and Not Improved
groups, we performed multiple linear regressions separately in the two groups (Not Improved and Improved) considering
the following socio-demographic, COVID-19-related, and sleep-related measures as independent variables: age, sex,
having friends or relatives infected by or dead due to COVID-19, changes in physical or online relationships, SPI, SHI.
We entered the variables at the same time into the model. We also checked the multicollinearity between the predictors
(ie, independent variables) prior to performing the regressions by calculating variance inflation factors (VIF <3). The
Statistical Package for Social Sciences (SPSS) version 25.0 and MATLAB version R2019 were used for computing
statistical analyses. The significance level for all analyses was a = 0.05.

Results

Characteristics of Participants
The features of the sample are detailed in Table 1.

Briefly, more than 40% of participants were young (18-25 years). Most of the participants were females (77.9%).
Individuals were mainly single (38.6%), but a significant proportion of subjects was involved in a stable relationship
(27.5%) or married (21.5%). Participants most often indicated that they had a high-school education (45.5%). Also,
a great percentage of individuals had a job (47.1%) or were students (48.1%). Few subjects had lost (6.5%) their job
during the third wave of the pandemic. Moreover, the most represented Italian area was the North (79.1%). Slightly more
than half of the sample had COVID-19-infected friends or relatives (50.1%), and a small proportion of people had a close
person who died for the COVID-19 infection (around 12%). Finally, more than half of the sample reduced their physical
relationships (59.1%) and maintained stable online relationships (59.2%).

Dreams and Nightmares Changes During the Third Wave

In this section, we report the results of the two-way mixed MANOVA (Time X GDI condition) comparing the self-reported
dream features between the first and third wave of the pandemic, considering the modifications of the GDI as a criterion to
divide the sample in Improved (N = 330) and Not Improved (N = 398) people. We showed significant differences between
the two time points (Wilk’s A= 0.935, F5 72, =9.977, p <0.001, n2 =0.065), but not between the two groups based on GDI
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Table | Characteristics of the Sample During the Third Wave of the Pandemic

Participants (N=728) N (%)
Age
18-25 299 (41.1)
26-30 135 (18.5)
3140 99 (13.6)
41-50 82 (11.3)
51-60 83 (11.4)
60+ 30 (4.1)
Sex
Male 161 (22.1)
Female 567 (77.9)
Marital status
Single 281 (38.6)
Married 157 (21.5)
Cohabitating 65 (8.9)
Engaged 200 (27.5)
Divorced/Separated/Widower 25 (3.5)
Education level
Until middle School 14 (1.9)
High School 331 (45.5)
Bachelor’s Degree 150 (20.6)
Master’s Degree 179 (24.6)
PhD/postgraduate school 54 (7.4)
Occupation
Retired 11 (1.5)
Unemployed 24 (3.3)
Student 350 (48.1)
Employed 343 (47.1)
Job loss
Yes 47 (6.5)
No 681 (93.5)
Italian area
North Italy 576 (79.1)
Centre and South Italy 152 (20.9)

(Continued)
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Table | (Continued).

Participants (N=728) N (%)
COVID-19-infected friends/relatives
Yes 365 (50.1)
No 363 (49.9)
COVID-19-died friends/relatives
Yes 93 (12.8)
No 635 (87.2)
Changes in physical relationships
Decreased 430 (59.1)
Stable 249 (34.2)
Improved 49 (6.7)
Changes in online relationships
Decreased 112 (15.4)
Stable 431 (59.2)
Improved 185 (25.4)

Table 2 Univariate Test of the Two-Way Mixed MANOVA with “Time” and “General Distress Condition”
as Within and Between Factors, Respectively

Time GDI Condition Time X GDI Condition
Fi,726 P Fi,726 P Fi 284 P
DRF 23.429 <0.001* 5.530 0.257 3.383 0.066
NMF 14.093 <0.001* 1.741 0.583 19.734 <0.001*
LDF 8.996 0.003* 0.029 0.951 0.720 0.396
El 23.778 <0.001* 5.806 0.052 0.794 0.373
NMD 0.708 0.401 0.801 0.484 4.549 0.033*

Note: *Asterisks indicate statistical significance.
Abbreviations: GDI, General Distress Index; DRF, Dream Recall Frequency; NMF, Nightmare Frequency; LDF, Lucid Dream Frequency;
El, Emotional Intensity, NMD, Nightmare Distress.

scores (Wilk’s A = 0.994, Fs 75, = 0.907, p = 0.476, n2 = 0.006). We also found a significant interaction between the two
factors “Time” and “GDI condition” (Wilk’s A = 0.960, F5 7, = 6.038, p < 0.001, n2 =0.040).

Specifically, subsequent univariate ANOVAs on each dependent variable (Table 2, and see also Figure 1) revealed that
both Improved and Not Improved groups reported in T3 lower scores on the following oneiric variables: DRF (F, 726 =
23.001, p < 0.001, n* = 0.031), NMF (F, 756 = 14.093, p < 0.001, n* = 0.019), LDF (Fy.726 = 8.996, p = 0.003, n?
0.012), EI (Fy 726 = 23.778, p < 0.001, n* = 0.032). Moreover, the significant “Time” vs “GDI condition” interaction
points to reduced NMF (F; 756 = 19.734, p < 0.001, nz =0.026) and NMD (F, 726 = 4.549, p = 0.033, n2 = 0.006) during
the third wave in Improved compared with Not Improved subjects. Accordingly, post-hoc (paired t-tests) showed that
Improved subjects significantly reduced their NMF (t = 5.424; p < 0.001) and NMD (t = 2.095; p = 0.037) in T3
compared to T1.
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Figure |1 Mean (and SE) across the two time periods (T|: first wave; T3: third wave) in the two groups (N = 330 Improved and N = 398 Not Improved) for the following
variables: Dream Recall Frequency (DRF), Nightmare Frequency (NMF), Lucid Dream Frequency (LDF), Emotional Intensity (El), and Nightmare Distress (NMD). *Asterisks
indicate statistical significance.

Predictors of Nightmare Frequency and Nightmare Distress During the Third Wave

Considering socio-demographic, COVID-19-related factors and sleep measures as predictors, multiple linear regressions

have been carried out on the oneiric variables in which we detected an interaction effect in the previous analyses, ie,

NMF and NMD. Results of the multiple regressions conducted separately on Not Improved and Improved group were
reported in Table 3 and 4.

Table 3 Results of the Multiple Linear Regressions Considering Nightmare Frequency and Nightmare Distress During
the Third Wave as Dependent Variables in Improved People (N = 330)

Dependent Variables | Predictors Standardized p Coefficients | t P

NMF

R = 0.446 Age —0.266 —4.931 <0.001*

adjusted R2 = 0.179
Sex 0.135 2.626 0.009*

F=9.94I

p <0.001* COVID-19-infected relatives/friends | —0.025 —0.479 0.632
COVID-19-died relatives/friends —0.084 —1.655 0.099
Changes in physical relationships —0.009 -0.171 0.865
Changes in online relationships 0.001 0.029 0.977
SPI 0.251 4.325 <0.001*
SHI 0.007 0.115 0.909

(Continued)
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Table 3 (Continued).

Dependent Variables | Predictors Standardized p Coefficients | t P

NMD

R =0.335 Age -0.028 —0.495 0.621

Adjusted R* = 0.090
Sex 0.141 2.590 0.010*

F =5.081

p <0.001* COVID-19-infected relatives/friends | —0.037 —0.687 0.493
COVID-19-died relatives/friends 0.023 0.439 0.661
Changes in physical relationships 0.035 0.459 0.647
Changes in online relationships 0.011 0.216 0.829
SPI 0.199 3.264 0.001*
SHI 0.114 1.840 0.067

Note: *Asterisks indicate statistical significance.

Abbreviations: NMF, Nightmare Frequency, SHI, Sleep Hygiene Index; SPI, Sleep Problem Index; NMD, Nightmare Distress.

Table 4 Results of the Multiple Linear Regressions Considering Nightmare Frequency and Nightmare Distress During
the Third Wave as Dependent Variables in Not Improved People (N = 398)

Dependent Variables | Predictors Standardized P Coefficients | t P

NMF

R = 0.487 Age -0.198 —4.196 <0.001*

adjusted R? = 0.222
Sex 0.088 1.961 0.051

F=15.141

p <0.001* COVID-19-infected relatives/friends | —0.066 —1.463 0.144
COVID-19-died relatives/friends —0.006 —-0.129 0.898
Changes in physical relationships —-0.027 —0.581 0.561
Changes in online relationships 0.069 1.547 0.123
SPI 0.297 5.837 <0.001*
SHI 0.097 1.861 0.063

NMD

R =0.393 Age —0.036 -0.730 0.466

adjusted R? = 0.137 ,
Sex 0.126 2.668 0.008*

F = 8.880

p <0.001* COVID-19%-infected relatives/friends | —0.037 0.778 0.437
COVID-19-died relatives/friends —0.030 —0.626 0.531
Changes in physical relationships —0.067 —1.402 0.162
Changes in online relationships 0.039 0.826 0.409
SPI 0.244 4.547 <0.001*
SHI 0.136 2.470 0.014%*

Note: *Asterisks indicate statistical significance.

Abbreviations: NMF, Nightmare Frequency, SHI, Sleep Hygiene Index; SPI, Sleep Problem Index; NMD, Nightmare Distress.
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Figure 2 Mean (and SE) across the two time periods (T|: first wave; T3: third wave) in the two groups (N = 330 Improved and N = 398 Not Improved) for the Sleep
Hygiene Index (SHI). *Asterisks indicate statistical significance.

Concerning Improved participants, both the regression models were statistically significant (NMF: adjusted R* =
0.179, p < 0.001; NMD: adjusted R* = 0.090, p < 0.001). The partial correlations show that younger age (B = —0.266; t =
—4.931; p < 0.001), female sex (f = 0.135; t = 2.626; p = 0.009), and higher scores on SPI (B = 0.251; t =4.325; p <
0.001) predict higher NMF. Also, the partial correlations reveal that female sex (B = 0.141; t = 2.590; p = 0.010), and
higher scores on SPI (B = 0.199; t = 3.264; p = 0.001) predict higher NMD.

Concerning Not Improved participants, both the regression models were statistically significant (NMF: adjusted R* =
0.222, p < 0.001; NMD: adjusted R? = 0.137, p < 0.001). Specifically, the partial correlations show that younger age (B =
—0.198; t = —4.196; p < 0.001), and higher scores on SPI (B = 0.297; t = 5.847; p < 0.001) predict higher NMF.
Additionally, the partial correlations reveal that female sex (B = 0.126; t = 2.668; p = 0.008), higher scores on SPI ( =
0.244; t = 4.547; p < 0.001), and poor sleep hygiene (B = 0.136; t = 2.470 0; p = 0.014) predict higher NMD.

As control analyses, we performed the regressions on the whole sample to verify potential changes in the predictors of
NMF and NMD (see Supplementary Data, Table S1). No other variable was associated with these two oneiric features.

Since the Sleep Hygiene shows a significant relationship with NMD only among Not Improved participants, we checked
potential differences of SHI score between T1 and T3 in the Improved and Not Improved groups. Actually, the two-way
mixed ANOVA “Time x GDI condition” shows no main effect for Time (F; 756 = 1.327, p = 0.250, n? = 0.002) and GDI
Condition (F, 7,6 = 1.273, p = 0.260, n®=0.002) was found. Differently, the interaction Time x GDI condition was significant
(Fy.726 = 57.895, p < 0.001, n? = 0.074) and reveals that the Improved group have greater scores in SHI (poorer sleep
hygiene) at T1 than T3. Conversely, Not Improved people report higher scores in SHI at T3 than T1 (see Figure 2).

Discussion

The current investigation had the main objective to longitudinally evaluate the changes in the oneiric activity during the
third wave of the COVID-19 pandemic. In line with the available literature,'™'” we showed that both quantitative (DRF,
NMF, LDF) and emotional (EI) oneiric features had lower scores in the third than the first wave. We substantially
confirmed the reduced oneiric production and emotional load of dreams after more than one year of the pandemic
according to the hypothesis of an adaptation to the situation.'**?* Indeed, most of the studies found higher dream recall
and nightmare rate among healthy subjects during the period characterized by greater restrictive measures (lockdown/first
pandemic wave).*'%!"** Consistently, these effects appeared to change over the course of the pandemic, with the
reduction of dream recall and lucid dreams immediately after the end of the lockdown®' and lower DRF and NMF during

the second wave than the first wave.'®
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Moreover, for the first time, we assessed the modifications of pandemic dream activity as a function of the general
distress variations over time. Although we identified that almost all dream features decreased during the third wave, we
revealed that nightmare rate and distress are reduced in the third than first wave only among Improved subjects. Namely,
subjects that reduced their level of general (psychological) distress during the third wave reported a decreased rate of
nightmare and lower nightmare-related consequences. This is partly in line with the several findings suggesting that
changes in the oneiric activity could inform us about the individual psychological conditions.'**** Actually, frequent
nightmares are strongly associated with mental illness.** For instance, anxiety symptoms and mood alterations are often

323536 and nightmare sufferers seem to have more suicidal ideations.*”*® More directly,

F13,17

accompanied by nightmares
recent studies revealed people more impacted by COVID-19 had greater NM or greater emotional load in their
dreams.”?%***° Moreover, anxiety symptoms were associated with higher NMF in people who have contracted the
infection.'® Also, subjects with long-term COVID-19 consequences showed more nightmares associated with greater
number of persistent symptoms and anxiety.'” On the one hand, the reduction of NMF and NMD among Improved is
consistent with the continuity hypothesis postulating that dream activity mirror the individual’s current concerns,
thoughts and waking experiences.*'**> On the other hand, the absence of any decreasing in NMF and NMD among
Not Improved could reflect the effort — still ongoing — of metabolizing, downregulating, and coping with emotions
elicited by adverse pandemic events.*

Moreover, we identified the explanatory variables of NMF and NMD in each group. Consistently to the well-known

. 444
literature on dreaming,***°

it is not surprising that stable individual features are related with nightmare characteristics.
Aging seems to prevent the oneiric production likely because older adults are lower interested in their dreams.*®
Additionally, female sex is associated with both high nightmare frequency and nightmare distress in both group,
consistently to several COVID-19 studies revealed that women experiencing more dreams and nightmares and an
increase in negative dreams during the COVID-19 pandemic.'!:!33%:4047

According to our expectation, Improved and Not Improved people showed higher nightmare frequency and distress in
relation to greater sleep problems as evaluated by the MOSS. In other words, having more sleep disorders, intra-sleep
awakenings and sleepiness — included in the synthetic index SPI — was associated with greater NMF and NMD. This is in
line with previous pandemic studies suggesting that dream rate is influenced by the level of arousal/activation during
sleep.” More in general, the results are coherent with the current frameworks explaining dream recall (eg, arousal-

retrieval model*®) and also confirmed by electrophysiological studies*’™'

emphasizing that fragmentation and lower
deep sleep promote the retrieval of oneiric traces.

Interestingly, sleep hygiene was the only determinant related to nightmare distress among Not Improved but not
among Improved participants. Our additional analysis revealed two opposite directions for SHI scores in Improved and
Not Improved groups between the two different pandemic waves, with a significant amelioration of sleep hygiene among
Improved and significant worsening among Not Improved in T3. Notably, some randomized clinical trial showed that
including a section that specifically focuses on improving dysfunctional sleep habits appeared to be effective in the
treatment of chronic nightmares (eg,’?). Moreover, better sleep hygiene by improving overall sleep quality could also
reduce the perceived discomfort associated with nightmares.>® In light of this, we can speculate that a good sleep hygiene

may represent a protective factor for nightmare-related consequences.

Limitations
The present study has some important limitations. First, likely most of web-survey on the COVID-19 pandemic in the
field of sleep research®**-**% we have a sex imbalance in our sample. Importantly, the response rate at T3 was very low
(13%). We are aware that people during T1 were probably more willing to fill out online questionnaires and participate in
research on pandemic. However, the low response rate can give rise to sampling bias. Both these issues lead to a relative
difficulty in generalizing the current results.

Moreover, the protocol did not evaluate the presence of potential long-COVID symptoms that could contribute to
modulate the oneiric activity as suggested by previous findings.'”

Our investigation has the great advantage of longitudinally comparing oneiric activity between first and third wave in
a large Italian sample taking under account the general distress condition. However, it should be noted that we were
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unable to address the same research objective also considering the second wave since the data on psychological status
(DASS) were not collected in that step.

Finally, intrinsic flows of the retrospective questionnaires should be considered since memory biases could stem for
the use of self-reported instrument to assess dream and sleep patterns without any support from polysomnographic or
actigraphic measures.>®

Conclusion

Our investigation represents the first longitudinal assessment of dreaming across the first and third wave of the pandemic.
In brief, we found that most of the dream features, with the exception of nightmare distress, decreased in the third wave
as compared to the first. Notably, we revealed that subjects that reduced their level of general distress in the third vs first
pandemic (ie, Improved people) wave are characterized by lower nightmares rate and nightmare distress.

Additionally, our findings confirmed that beyond the trait-like variables (ie, age, sex), also specific sleep-related
measures are related to nightmare features. Importantly, poor sleep hygiene was one of the best determinants of
nightmare distress among individuals with unchanged or increased level of general distress (ie, Not Improved people).

Overall, our results strengthen the available pandemic literature emphasizing that nightmares and their variations over
time are strongly related to human well-being. Moreover, we suggest that specific factors could modulate the relationship
between mental health and nightmares along with their consequences. Therefore, our results suggest that clinicians
should assess the role of nightmares to better direct clinical psychological interventions. Future studies should focus on
protective and risk factors eliciting nightmares to increase the efficacy of treatments and prevent the development of
chronic nightmare disorder.
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