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Introduction: A growing number of studies have demonstrated that the coronavirus disease-19 (COVID-19) pandemic has severely
affected sleep and dream activity in healthy people. To date, no investigation has examined dream activity specifically in COVID-19
patients.
Methods: As part of the International COVID-19 Sleep Study (ICOSS), we compared 544 COVID-19 participants with 544 matched-
controls. A within-subjects comparison between pre-pandemic and pandemic periods computed separately for controls and COVID-19
participants were performed on dream recall and nightmare frequency (DRF; NF). Also, non-parametric comparisons between controls
and COVID-19 participants were carried out. Further, we compared psychological measures between the groups collected during
pandemic. Ordinal logistic regression to detect the best predictors of NF was performed.
Results: We found that people reported greater dream activity during the pandemic. Comparisons between controls and COVID-19
participants revealed a) no difference between groups concerning DRF in the pre-pandemic period and during the pandemic; b) no
difference between groups concerning nightmare frequency in the pre-pandemic period; and c) COVID-19 participants reported
significantly higher NF than controls during pandemic (p = 0.003). Additionally, we showed that a) anxiety, depression, post-traumatic
stress-disorder (PTSD) symptom scores were higher in COVID-19 participants than controls; and b) quality of life and health as well
as wellbeing (WHO-5) scores were significantly higher in controls than COVID-19 participants. Finally, ordinal logistic regression
indicates that DRF (p < 0.001), PTSD (p < 0.001), anxiety (p = 0.018), insomnia (p = 0.039), COVID-19 severity (p = 0.014), sleep
duration (p = 0.003) and age (p = 0.001) predicted NF.
Discussion: Our work shows strong associations between increased nightmares in those reporting having had COVID-19. This
suggests that the more that people were affected by COVID-19, the greater the impact upon dream activity and quality of life.
Keywords: dreaming, pandemic, sleep, PTSD, anxiety, COVID-19 severity
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Introduction
In March 2020, the World Health Organization (WHO) proclaimed the novel Coronavirus disease outbreak (COVID-19)
to be a global pandemic. COVID-19 is characterized by a severe acute respiratory syndrome and much clinical and
research attention has been paid to finding an effective treatment or prevention strategy to defeat the virus.

In the last year, an impressive number of studies has focused on the psychological consequences of the pandemic both
on the worldwide population1 and infected people.2,3

In particular, a growing literature has highlighted that the COVID-19 pandemic strongly affected Sleep.4–9 Among the
general population, cross-sectional investigations found dysregulation in sleep-wake schedules7,9,10 and insomnia
symptoms.11–13 Additionally, a recent review emphasized that COVID-19 patients have higher prevalence rates of
sleep disturbances.12 On the one hand, the fear related with the virus may be one of the main reasons for poor sleep
quality. On the other hand, it should be noted that the core symptoms of the infection such as fever, coughing, breathing
difficulties and physical pain, are highly correlated with sleep, problems.14–16 Moreover, hospitalization (pharmacologi-
cal treatments for the infection could contribute to sleep disruption).16,17

In parallel with sleep problems, several studies show that the pandemic is associated with alterations of dreams and
nightmares among healthy people.18–25

From a qualitative point of view, healthy individuals have reported higher negative emotional intensity in dream
content during the COVID-19 outbreak.20,21,24,26 Moreover, pandemic-related contents were identified both during the
first wave of pandemic20,27–29 and in the post-lockdown period.25 In a relatively large United States sample (N = 3031),
dream activity and mental health were shown to be associated during the pandemic, with the finding that the more
participants were affected by the pandemic, the more it affected their dreams.27 Similarly, individuals having COVID-19-
related traumatic experiences, such as death or disease of relatives/friends, report increased distress in their dream
content20 and nightmares.24 Further, people reporting more changes in their life situation (eg, sleep habits or working
life) have more emotional dreams.24 Furthermore, some trait-like features have an impact on oneiric activity. Indeed,
women have shown higher DRF than men,18,20,22,24,26 and older adults have reported lower (dream recall frequency)
DRF22,24 and (nightmare frequency) NF24 than younger individuals.

Importantly, sleep patterns and oneiric activity appear to be strictly related since poor sleep quality predicts high DRF
and NF during the lockdown.21,24 Also, a longitudinal study revealed a greater lucid dream frequency during lockdown
than post-lockdown.25

An international investigation highlighted that sleep disturbances and parasomnia-like events such as sleep talking
and REM sleep behavior disorder symptoms are associated with high DRF.14 Further, psychological variables influence
the quantitative features of oneiric activity since Post-Traumatic Stress Disorder (PTSD) symptoms are related to DRF,22

and both anxiety24 and depression21,24 are associated with high NF.
Although the literature evidenced the high proportion of sleep disturbances among COVID-19 patients,3,12 to the best

of our knowledge, we have no information on the oneiric activity of people with COVID-19 and no study has compared
the oneiric activity of those who have had COVID-19 and those who have not. This research is crucial for several
reasons. First, we are beginning to understand some of the long-term consequences of the virus including physical,30,31

cognitive,32,33 and mental health34 changes. Given these changes, it is very likely that there are notable differences in
sleep and dreaming that come subsequently to infection. Importantly, nightmares have been linked with many forms of
psychopathology such as anxiety and depression,35 borderline personality disorder,36 and suicidal behavior and
mortality,37 even when accounting for the effects of post-traumatic stress disorder and related Disorders.38–40 Thus,
the development of nightmares is clinically relevant.

To fill this notable gap in the literature, we aimed to investigate the relationship between COVID-19 and oneiric
activity. Since participants who experienced greater life changes due to COVID-19 pandemic had more disturbing dreams
or contents related to the disease outbreak,20,24,27 we predicted that individuals who have had COVID-19 would report
greater changes in their dreams than those without COVID-19, especially concerning nightmares. Second, we hypothe-
sized that COVID-19-related factors, such as the illness severity and quarantine duration, would be associated with
participants’ nightmares.
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Materials and Methods
Study Design and Participants
The current research protocol is part of a wider project by the International COVID-19 Sleep Study (ICOSS).41 Fourteen
countries/regions including Austria, Brazil, Canada, Hong Kong, Province Jilin (China), Finland, France, Italy, Japan,
Norway, Sweden, Poland, the UK, and the USA were involved in the cross-sectional study. Each participant filled out
a web-survey between May and July 2020. Different web-platforms, (eg, REDcap, Qualtrics) were used to distribute the
online-survey, which was translated into the national language of each country. To recruit a large number of participants,
the web-survey was promoted via university communication systems, newspapers, social-media platforms, newsletters to
hospitals, and through sleep societies’ websites.

Investigators from each country obtained ethical approval from the local ethics committee, if needed according to
local legislations. The study was approved by the Institutional Ethics Committee of the Department of Psychology of
“Sapienza” University of Rome and was conducted in accordance with the Declaration of Helsinki (protocol number:
0000836, May 23rd, 2020). Subjects had to be at least 18 years of age and agreed voluntarily and anonymously to take
part in the survey. All participants provided electronic informed consent before accessing the web-survey. General data
protection regulations were applied to ensure privacy and confidentiality.

Data from 544 participants declaring they have had COVID-19 (they answered “yes” to the question: “Have you had
COVID-19?”) and 544 matched-controls were extracted from respondents (25,500 participants) and included in the
current investigation. The control group was matched according to the following criteria: age, gender, country, ethnicity,
type of residential area, marital status, education, work, quarantine duration. Both asymptomatic and symptomatic
subjects with different degrees of infection severity were included in the COVID-19 group.

Other data concerning the whole sample and analyzed with different aims have been reported elsewhere.13,22,42

Instruments
The web-survey included a section collecting sociodemographic information (age, gender, ethnicity, country, residential
area, marital status, education, work) and COVID-19-related information (infection, severity, confinement duration).
Also, information about hypnotic’s usage and financial burden were collected.

The questionnaires used to assess psychological dimensions are described below:

1. Generalized Anxiety Disorder-2 (GAD-2).43 A 2-item short form of the GAD-7 evaluated anxiety on scales of 0 to
3. A score of three is the recommended cut-off for detecting significant anxiety symptoms.

2. Patient Health Questionnaire-2 (PHQ-2).43 A 2-item abbreviated version of the PHQ-9 assessed depression
disturbances on scales of 0 to 3. A score of 3 is the cut-off for identifying clinically relevant symptoms of
depression.

3. Stress.44 A single item (1–5 rating) evaluated the current stress from “not at all” to “very much”.
4. Post-traumatic stress disorder.45 Two items were used to assess the key symptoms of PTSD. Respondents rated

their symptoms on scales of 1 to 5.
5. Well-Being Index (WHO-5).46 A short questionnaire of 5 statements to assess the overall psychological wellbeing.

In relation to the past two weeks, respondents rated each item on 0–5 scales. The raw score is multiplied by four,
resulting in a total score from 0 to 100. Higher scores indicate a better quality of life.

6. Quality of life and health.47 Two items using 0–100 linear visual analog scales measured the quality of life and
quality of health.

The questionnaires used to assess sleep and dream variables are described below:

1. Basic Nordic sleep questionnaire.48 This instrument assessed sleep onset and sleep maintenance problems, early
morning awakenings, use of hypnotics, sleepiness and fatigue. Respondents rated each item on a scale from 1 to 5,
based on how many nights per week sleep problems occurred (1= “Never or less frequently than once per month”,
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2= “Less frequently than once per week”, 3= “1–2 nights per week”, 4= “3–5 nights per week”, 5= “Nightly or
almost nightly”). Similarly, two items were added to assess dream recall frequency and nightmares. Sleep quality
was evaluated on a scale from 1 (well) to 5 (badly). All statements were rated “during the pandemic” and “before
the pandemic”. Specifically, the questionnaire required to answer each question referring to the COVID-19
emergency (ie, pandemic period) and the period immediately preceding the time of confinement/restrictions/social
isolation (ie, pre-pandemic period).

2. Insomnia Severity Index (ISI).49 A 7-item questionnaire was used to evaluate the severity of nighttime and daytime
symptoms of insomnia during the past week before answering the survey, 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.

Specifically, the following variables were extracted: the wellbeing (WHO-5) score, the quality of life, and quality of
health measures; the GAD and PHQ measures dichotomized accordingly to their cut-off (3);43 the stress score dichotomized
considering cut-off = 3; the ISI score dichotomized accordingly to its cut-off for clinical insomnia (15);49 the DRF; the NF;
sleep quality categorized as good (well, rather well, neither well nor badly) and poor (rather badly, badly); the sleep duration
categorized as short (<6 hours), normal (6–8 hours), and long (≥9 hours);50,51 the PTSD measures dichotomized as low risk
(<3) and high risk (≥3). Also, among socio-demographic and COVID-19 related variables were considered: age; gender;
quarantine duration categorized as ≤ 1 month and > 1 month; self-reported COVID-19-severity categorized as low (no
symptoms or mild) and high (moderate or severe symptoms and/or life threatening).

The selection of dependent measures was based on (a) the findings of other studies published during pandemic18–28

and (b) the need to avoid any overlapping (ie, duplication of results) with results of other publications of the ICOSS
group.13,22,42 The complete protocol is available on Partinen et al.41

Statistical Analysis
The statistical procedures were carried out using the Statistical Package for Social Sciences (SPSS) version 25.0 and
MATLAB R2019. First, descriptive analyses were carried out to outline the sociodemographic characteristics of the
COVID-19 participants and the control group considering the following features: age, gender, ethnicity, residential area,
marital status, living alone, education, and work status.

To assess the differences concerning oneiric activity, non-parametric within comparisons (Wilcoxon test) between pre-
pandemic and pandemic periods were computed separately for controls and COVID-19 participants. Further, non-parametric
comparisons (Mann–Whitney test) between controls and COVID-19 participants were performed on DRF and NF.

Also, for a descriptive purpose, we compared psychological measures (wellbeing, quality of life, quality of
health, symptoms of anxiety, depression, stress, and PTSD) between the two groups. Data on insomnia were not
included in these analyses, since this comparison in people with or without COVID has been reported
elsewhere.13

According to the hypothesis of the study, an ordinal logistic regression analysis in the COVID-19 group was
performed to explore the role of psychological variables, sleep measures, quarantine duration, and COVID-19-
severity on nightmare frequency (dependent variable). Specifically, the following predictors have been included:
PTSD-repeated disturbing thoughts/memories (low risk, high risk), anxiety (yes, no), depression (yes, no), stress
(yes, no), DRF (from 1 to 5), sleep quality (good, poor), sleep duration (long, normal, short), insomnia (yes, no),
quality of life, quality of health, wellbeing, quarantine duration (≤ 1 month, > 1 month), COVID-19 severity (low,
high). Considering the well-known effect of age and gender on dreaming,22,24 we adjusted the model for these two
variables. We entered the variables simultaneously into a single model. Multicollinearity between the independent
variables was assessed before running the logistic regression by calculating Variance Inflation Factors (VIF). The
VIF statistics for all variables included in the regression model were under three, indicating only moderate
correlation.
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Results
Characteristics of Samples
The characteristics of participants are shown in Table 1. Data from 1088 subjects revealed that the majority of
participants were female (about 60% in both groups). The most represented age range was 34–44 years (27–28%).
Concerning ethnicity, participants were mostly Caucasian (controls: 63.1%; COVID-19 participants: 60.9%) and nearly
25% of samples in both groups came from the USA. More than 80% of the subjects in both groups resided in urban areas.
Most of the individuals were married/cohabiting both among controls (59.2%) and COVID-19 individuals (60.4%).
Respondents mainly were graduates with a bachelor’s degree both among controls (41.9%) and COVID-19 participants
(39.7%). More than half of the subjects had a regular day work in both groups. Also, nearly 40% of participants had
a forced quarantine lasting more than a month in both groups. Approximately 70% of controls and 60% of COVID-19
participants reported using hypnotics “never or less frequently than once per month”. Finally, just a small percentage of
individuals (controls: 4.4%; COVID-19 participants: 6.8%) reported a high degree of financial burden during the
pandemic.

Descriptive data on dream variables (DRF and NF) across different countries were reported in Figures S1 and S2.

Differences in the Oneiric Activity: Controls versus COVID-19 Participants
First, we explored how the two groups were different concerning the variables related to oneiric activity. The within-
comparisons (Wilcoxon test) between pre-pandemic and pandemic periods (Table S1), computed separately for controls
and COVID-19 participants, revealed significant differences (p<0.001) in DRF and nightmare frequency (Figure 1),
highlighting that during pandemic people reported greater oneiric activity.

Crucially, non-parametric comparisons (Mann–Whitney test) between controls and COVID-19 participants (Table S2),
revealed a) no difference between groups concerning DRF in the pre-pandemic period and during pandemic; b) no
difference between groups concerning NF in the pre-pandemic period; and c) COVID-19 participants reported significantly
higher NF than controls during pandemic (p=0.003; Figure 2).

Comparisons for Clinical Variables During Pandemic
Second, we then assessed whether the two groups differ in terms of some psychological and clinical variables during
pandemic. The comparisons between the control group and the COVID-19 group showed that: a) symptoms of anxiety
(p=0.001), depression (p=0.001), PTSD (repeated disturbing thoughts/memories, p=0.003 and feeling very upset about
past, p=0.002) scores were higher in COVID-19 participants than controls; and b) quality of life (p=0.005) and quality of
health (p<0.001), as well as Wellbeing (WHO-5) scores (p=0.002) were significantly higher in controls than COVID-19
participants (Table 2).

Predictors of Nightmare Frequency in COVID-19 Participants
Third, we have determined the best predictor variables for the most robust variable associated with dream activity that
discriminated the two groups. To this aim, ordinal logistic regression model was computed on 499 COVID-19
participants (after excluding subjects with missing values). The outcome provided a significant model: likelihood
ratio: chi-squared = 286.50, p < 0.001; Negelkerke’s R2 = 0.46.

The analysis revealed that higher NF was associated with a) DRF (daily or almost daily: Odds Ratio [OR]= 19.26,
95% Confidence Interval [CI]: 9.38, 39.57; 3–5 days per week: OR=11.54, 95% CI: 6.01, 22.14; 1–2 days per week:
OR=9.67, 95% CI: 5.11, 18.31; less frequently than once per week: OR=2.82, 95% CI: 1.47, 5.41); b) PTSD
symptoms (OR= 2.58, 95% CI: 1.67, 3.96); c) anxiety symptoms (OR= 1.76, 95% CI: 1.10, 2.81); d) insomnia
symptoms (OR= 1.63, 95% CI: 1.02, 2.60); e) COVID-19 severity (OR= 1.60, 95% CI: 1.10, 2.34); f) sleep duration
(long: OR= 0.43, 95% CI: 0.25, 0.75; normal: OR= 0.55, 95% CI: 0.35, 0.87) and g) age (55–64 years: OR= 0.29,
95% CI: 0.14, 0.59; 45–54 years: OR= 0.36, 95% CI: 0.20, 0.66). Specifically, having higher DRF, high anxiety and
insomnia symptoms, high risk of PTSD, lower sleep duration and younger age predict higher NF. The results are
reported in Table 3.
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Table 1 Characteristics of Participants

Controls N (%) COVID-19 Participants N (%)

Gender
(C: n=544; CP: n=544)

Male 219 (40.3) 215 (39.5)

Female 325 (59.7) 329 (60.5)

Age, years
(C: n=544; CP: n=544)

<25 81 (14.9) 81 (14.9)

25–34 102 (18.7) 100 (18.4)

35–44 149 (27.4) 154 (28.3)

45–54 99 (18.2) 99 (18.2)

55–64 64 (11.8) 64 (11.8)

65+ 49 (9) 46 (8.5)

Ethnicity
(C: n=544; CP: n=539)

Caucasian 343 (63.1) 328 (60.9)

Asian 71 (13.1) 74 (13.7)

African 56 (10.3) 60 (11.1)

Hispanic 41 (7.5) 46 (8.5)

Other 33 (6.1) 31 (5.8)

Country
(C: n=544; CP: n=544)

Austria 9 (1.7) 9 (1.7)

Brazil 76 (14.0) 87 (16.0)

Canada 42 (7.7) 35 (6.4)

China, Hong Kong 2 (0.4) 2 (0.4)

China, Jilin 11 (2.0) 10 (1.8)

Finland 21 (3.9) 23 (4.2)

France 37 (6.8) 33 (6.1)

Italy 26 (4.8) 25 (4.6)

Japan 61 (11.2) 63 (11.6)

Norway 17 (3.1) 21 (3.9)

Poland 3 (0.6) 4 (0.7)

Sweden 59 (10.8) 50 (9.2)

UK 43 (7.9) 46 (8.5)

USA 137 (25.2) 136 (25.0)

(Continued)
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Table 1 (Continued).

Controls N (%) COVID-19 Participants N (%)

Residential area
(C: n=543; CP: n=541)

Rural 98 (18.1) 91 (16.8)

Urban 445 (81.9) 450 (83.2)

Marital status
(C: n=544; CP: n=543)

Single 184 (33.8) 171 (31.5)

Married/cohabiting 322 (59.2) 328 (60.4)

Divorced/separated 29 (5.3) 35 (6.4)

Widowed 9 (1.7) 9 (1.7)

Education
(C: n=544; CP: n=543)

Primary 7 (1.3) 9 (1.7)

Secondary 58 (10.7) 67 (12.3)

Vocational 45 (8.3) 47 (8.7)

Bachelor 228 (41.9) 216 (39.7)

Master 164 (30.1) 160 (29.5)

Doctor 42 (7.7) 44 (8.1)

Work
(C: n=539; CP: n=539)

Regular day work 305 (56.6) 283 (52.5)

Irregular day work 48 (8.9) 52 (9.7)

Student 59 (10.9) 47 (8.7)

Shift/night work 30 (5.6) 58 (10.8)

At home, no salary 19 (3.5) 20 (3.7)

Temporary laid off 15 (2.8) 18 (3.3)

Unemployed 28 (5.2) 26 (4.8)

Retired 30 (5.6) 26 (4.8)

Lost job due to pandemic 5 (0.9) 9 (1.7)

Quarantine duration
(C: n=527; CP: n=537)

≤ 1 month 302 (57.3) 320 (59.6)

> 1 month 225 (42.7) 217 (40.4)

Hypnotics usage
(C: n=544; CP: n=544)

(Continued)
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Discussion
To date, this is the first study investigating oneiric activity in subjects who have had COVID-19 in comparison to
controls. First, consistent with previous findings, we observed that both participants with and without COVID-19 had
higher dream activity during the pandemic than pre-pandemic.21–24

Importantly, during the pandemic, NF was significantly higher in the COVID-19 participants than the controls, as
hypothesized. This increased nightmare rate may be a consequence of traumatic experience.52,53 Coherently, we found
that having repeated disturbing thoughts/memories as a PTSD symptom, as well as anxiety, were associated with
greater NF.

It should be considered that our data were collected during the “first wave” of the COVID-19 pandemic when
knowledge about the virus was very poor.54 The scarce or inadequate information on the disease and its treatment, as well
as the social stigmatization after diagnosis, was related to fear and feeling of uncertainty, and these factors could induce
PTSD-like symptoms.55

Interestingly, we revealed that high COVID-19 disease severity predicted greater NF. Hence, people who had
developed a moderate/severe or life-threatening disease reported more nightmares. Although we did not have any
information about the contents or “recurring nightmares”, the high NF could be a symptom of PTSD, following what
was likely qualified as a traumatic event.56 We could speculate that the lack of contact with families or friends during
forced quarantine and/or hospitalization may have induced higher PTSD symptoms and -as a consequence- higher NF.57

Separate from experiencing a potentially traumatic experience, the presence of several nightmares after the illness may
also be an attempt to cope with the COVID-19-related negative emotions. Nightmares were proposed to reflect a failure
in emotional regulation processes after events characterized by significant distress.58 Also, nightmares are associated with
other symptoms of psychopathology and suicidal behavior independent of PTSD symptoms,39,40 suggesting that night-
mares may be also having a notable impact on the participant’s life.

Additionally, we found that clinical insomnia was strictly related to higher NF in COVID-19 cases. In parallel, higher
sleep duration (normal or long) was associated with lower NF. Our results are consistent with the observations during the
pandemic without assessing the influence of COVID-19 infection (eg,22,24) and with the current literature on dreaming.59

Poor sleep, as in the case of insomnia, promotes higher oneiric frequency.59 This evidence is supported by electro-
encephalographic (EEG) studies reporting that fragmented sleep, higher intra-sleep wakefulness, and greater cortical

Table 1 (Continued).

Controls N (%) COVID-19 Participants N (%)

Never or less frequently than once per month 389 (71.5) 342 (62.9)

Less frequently than once per week 52 (9.6) 41 (7.5)

1–2 nights per week 33 (6.1) 75 (13.8)

3–5 nights per week 33 (6.1) 43 (7.9)

Every night or almost every night 37 (6.8) 43 (7.9)

Financial burden
(C: n=544; CP: n=544)

Not at all 221 (40.6) 172 (31.6)

A little 159 (29.2) 132 (24.3)

Somewhat 98 (18) 115 (21.1)

Much 42 (7.7) 88 (16.2)

Very much 24 (4.4) 37 (6.8)

Abbreviations: C, controls; CP, COVID-19 participants.
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activation are related to high DRF60–62 and - more directly - to NF.63–65 The association between insomnia and NF may
also be the expression of underlying psychiatric problems, as insomnia and nightmares are both symptoms of depression
and PTSD.66 Also, a previous study found that risks of insomnia were higher among COVID-19 participants.13

Accordingly, given that nightmares have been shown to be associated with many forms of psychopathology,35 the
presence of nightmares may also be related to the increased psychiatric symptomatology. Indeed, COVID-19 participants
had more psychiatric symptoms than controls: they reported not only greater PTSD symptoms but also more anxiety and
depression. Conversely, the wellbeing measures were significantly higher in the controls. Similarly, a recent meta-
analysis revealed a high prevalence of depression, anxiety, and sleep disturbances in COVID-19 patients.3 Moreover,
Poyraz et al55 found that patients who had recovered from the acute COVID-19 reported not only clinically relevant
PTSD but also anxiety, and depressive symptoms.

Our findings are in line with this research, with the COVID-19 participants not only experiencing increased night-
mares but also significantly higher symptoms of mental disorders. Further research is warranted to delve deeper into
these complex relations to determine whether either the trauma associated with having COVID-19, or the presence of
nightmares may be underlying these differences in mental disorders.

Similar to the available literature on pandemic dreams,21,22,24 we confirmed that there is an “age-effect” on oneiric
activity. Although nightmares and disturbing dreams in older people are scarcely investigated,67 the age-related decline of
nightmares may be linked to a reduced motivation to recall dream activity during aging.68,69

Figure 1 Oneiric frequency changes between pre-pandemic and pandemic period. (A) shows the results of non-parametric (within) comparisons on Dream Recall
Frequency (DRF) between pre-pandemic (black bars) vs pandemic period (grey bars), performed separately for the controls and COVID-19 group. (B) depicts the results of
non-parametric comparisons on Nightmare Frequency (NF) between pre-pandemic (black bars) vs pandemic period (grey bars) performed separately for the controls and
COVID-19 group. Error bars represent the standard errors. Significant results are asterisked. ***p<0.001.
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Moreover, we found that DRF and NF were associated in the COVID-19 group, and these two phenomena were also
related in the wider sample examined in the previous study by the ICOSS group.22 Accordingly, other studies have also found
an association between DRF and NF in the general population.70–72 Overall, considering results on the whole sample,22 it
should be expected that the more people were affected by the COVID-19 pandemic, the more dream activity would also be
affected. In other words, individuals’ oneiric activity, in general, and nightmare frequency, more specifically, may represent
a reliable index of wellbeing or discomfort. Indeed, our findings are consistent with this hypothesis, showing strong
associations between increased nightmares and reduced quality of life in those reporting having had COVID-19.

A strength of the current study was that data were collected using the same methodology among different countries
matching controls and infected subjects by country. However, we believe that further studies should specifically assess
differences between nations since the unbalanced distribution of COVID-19 cases and the number deaths varied greatly
from region to region (ie, the possibility of traumatic experiences may vary greatly) in our sample did not allow us to
address this issue.

Limitations
The current investigation has some limitations. First, data collected were “double retrospective” because we required
participants to give information “before” and “during” pandemic, which has an intrinsic problem of “memory bias”.73

Second, the original version of the Basic Nordic sleep questionnaire48 does not include questions regarding DRF and NF;
indeed, the two questions were specially added to the questionnaire. This could be considered a limitation of our protocol
since the test with these two “new” items was not standardized. Third, the information about the COVID-19 severity was

Figure 2 Oneiric frequency differences between controls and COVID-19 participants. (A) shows the results of non-parametric (between) comparisons on Dream Recall
Frequency (DRF) between controls (black bars) vs COVID-19 participants (grey bars), performed separately for the pre-pandemic and pandemic period. (B) depicts the
results of non-parametric comparisons on Nightmare Frequency (NF) between controls (black bars) vs COVID-19 participants (grey bars) performed separately for the pre-
pandemic and pandemic period. Error bars represent the standard errors. Significant results are asterisked. **p<0.01.
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self-reported and this would imply that the “severity” of the disease was not objectively evaluated by a physician/medical
healthcare worker or based on objective measures.

Further, the survey did not allow collecting information about the physical and mental state of COVID-19 patients
before getting the disease. This would represent a limitation since pre-existing health problems, especially mental illness,
could have affected the patient’s sleep and dreams.74

Also, we do not have any information about how much time has passed since infection among the COVID-19
subjects. This variable may be essential to better understand the relationship between higher nightmares and the severity
of infection. We are aware that in some cases, COVID-19 symptoms may still persist at the time of the survey. In other
words, participants may have responded to the questionnaire during or after the infection. Also, the existence of a post-
acute COVID-19 syndrome (long-COVID-19)75 may impact on dream activity and sleep quality. In this respect, our
results should be interpreted with caution since we cannot disentangle whether some effects on oneiric experience were
related to the persistence of symptoms or associated with the past experience. Lastly, except for the hypnotics’ usage,
information on specific types of medications and ongoing treatments was not available. It should be considered that
dreams and nightmares can be affected by medication use.76 In particular, the pharmacological therapy for COVID-19
patients may include drugs (eg, anodyne, glucocorticoids) that have been reported to affect users’ sleep and dreams.16,77

Finally, it is worth noting that this current ICOSS protocol focused on the first wave of the pandemic instead of the
COVID-19 infection per se. A second survey was done to answer the important questions related to COVID-19 and
comorbidities, also addressing the long-COVID-19 issue.78

Table 2 Mean Rank of Clinical Measures and Results of Statistical Comparisons (Mann–Whitney U-Test) Between Controls and
COVID-19 Participants (Controls N=544; COVID-19 Participants= 544) During Pandemic

Mean Rank Z p

Anxiety Controls 514.07 −3.24 0.001

COVID-19 participants 574.93

Depression Controls 512.18 −3.44 0.001

COVID-19 participants 576.82

Stressa Controls 529.82 −1.33 0.184

COVID-19 participants 554.25

PTSD: repeated disturbing thoughts/memories Controls 517.32 −2.95 0.003

COVID-19 participants 571.68

PTSD: feeling very upset about past Controls 515.85 −3.06 0.002

COVID-19 participants 572.20

Quality of Lifeb Controls 570.63 −2.80 0.005

COVID-19 participants 517.32

Quality of Healthc Controls 593.02 −5.26 <0.001

COVID-19 participants 493.08

Wellbeing (WHO-5) Controls 573.94 −3.09 0.002

COVID-19 participants 515.06

Notes: aControls = 543, COVID-19 participants = 540. bControls = 544, COVID-19 participants = 543. cControls = 542, COVID-19 participants = 543. Significant values
are indicated in bold.
Abbreviation: PTSD, post-traumatic stress disorder.
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Table 3 Ordinal Logistic Regression Model on Nightmare Frequency in COVID-19 Participants (N=499)

Covariates OR p 95% CI

Lower Bound Upper Bound

Wellbeing (WHO-5) 1.00 0.459 0.99 1.01

Quality of life 1.00 0.835 0.99 1.01

Quality of health 1.00 0.466 0.98 1.01

Anxiety

Yes 1.76 0.018 1.10 2.81
No Ref

Depression
Yes 1.41 0.157 0.88 2.28

No Ref

Stress

Yes 0.82 0.388 0.53 1.28

No Ref

PTSD (repeated disturbing thoughts/memories)
High risk 2.58 <0.001 1.67 3.96

Low risk Ref

DRF

Nightly or almost nightly 19.26 <0.001 9.38 39.57

3–5 nights per week 11.54 <0.001 6.01 22.14
1–2 nights per week 9.67 <0.001 5.11 18.31

Less than weekly 2.82 0.002 1.47 5.41

Never or less than monthly Ref

Insomnia

Yes 1.63 0.039 1.02 2.60
No Ref

Sleep quality
Poor 0.98 0.935 0.65 1.48

Good Ref

Sleep duration

Long 0.43 0.003 0.25 0.75

Normal 0.55 0.010 0.35 0.87
Short Ref

COVID-19 severity
High 1.60 0.014 1.10 2.34

Low Ref

Quarantine duration

> 1 month 0.95 0.781 0.66 1.37

≤ 1 month Ref

Gender

Female 0.75 0.121 0.52 1.08
Male Ref

(Continued)
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Conclusion
In summary, we suggest that dream characteristics and, above all, nightmares are possible correlates of COVID-19. Our
study is unable to determine if the effects on dreaming activity are explained by the infection per se or by its impact on
the general psychological and mental adaptation to the infection. Nevertheless, our work is an important first step in
understanding the effects of COVID-19 on dreams and nightmares. Further investigations on longitudinal assessment of
changes in sleep and dreaming during pandemic focusing on participants who have had COVID-19 and those with long-
COVID-19 are warranted.

Abbreviations
WHO, World Health Organization; COVID-19, Coronavirus disease 19; DRF, Dream Recall Frequency; Nightmare
Frequency, NF; PTSD, Post-Traumatic Stress Disorder; GAD-2, Generalized Anxiety Disorder-2; PHQ-2, Patient Health
Questionnaire-2; WHO-5, Well-Being Index; ISI, Insomnia Severity Index; OR, Odds Ratio; CI, Confidence Interval.
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