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The present study examined the impact of the COVID-19 pandemic on the emotional quality of dreams, the incor-

poration of pandemic-related themes, and the occurrence of lucid dreaming. Dream reports and lucidity ratings of

psychiatric outpatients (n=30) and healthy controls (n=81) during two lockdowns in Germany were compared

to those of healthy controls (n= 33) before the pandemic. Results confirmed previous reports that pandemic-spe-

cific themes were incorporated into dreams. Overall, however, incorporation into dreams was rare. Contrary to

expectations, psychiatric outpatients did not differ from controls in the frequency of dream incorporation of pan-

demic-related content. Moreover, incorporation was independent of psychiatric symptoms and loneliness. Loneli-

ness was, however, associated with threat-related content, suggesting that it represents a risk for bad dreams but

not for crisis-specific dream incorporation. Regarding lucid dreaming, both groups had similar scores for its

underlying core dimensions, i.e., insight, control, and dissociation, during the two lockdowns. Scores for control

and dissociation but not insight were lower compared to the pre-pandemic sample. Our working hypothesis is

that REM sleep during lockdowns intensified as a means of increased emotional consolidation, rendering the asso-

ciated mental state less hybrid and thereby less lucid.
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TaggedH1Introduction TaggedEnd

TaggedPThe question to what extent, or if at all, waking experiences are

implemented in dreams has a long tradition in dream research. The con-

tinuity between waking and dreaming is often measured by how often

residuals of daytime experience appear in the dream, but also by the

extent to which feelings and themes of waking life are incorporated into

the dream. In particular, the salience of waking life experiences has

been shown to influence the emotional quality of dreams (Cartwright et

al., 2006). As such, the study of dreams during crises and crisis-like

events like natural catastrophes and traumatizing life events provide

important insights into the functionality of dreams and its relation to

waking life (Mellman et al., 1995; Wood et al., 1992). TaggedEnd

TaggedPHowever, despite extensive research, results of crisis-related effects

on dreams are inconclusive. For example, in the context of the 9/11 ter-

rorist attacks, some authors reported higher dream intensity, but no

incorporation of the terrorists attacks themselves (Hartmann & Basile,

2003; Hartmann & Brezler, 2008), suggesting emotional arousal continu-

ity but not concrete thematic continuity. Others present evidence that ele-

ments of the trauma are, indeed, incorporated into dreams but the

TaggedEndTaggedPincidence of incorporation is low, ranging from mere six and a half per-

cent of 3/4 of participants (Bulkeley & Kahan, 2008) to 12% of all par-

ticipants (Propper et al., 2007). These findings point to possible

mediating factors hitherto not sufficiently addressed, such as sample

characteristics, psychological vulnerability, or cultural differences. TaggedEnd

TaggedPRegarding vulnerability, the diathesis-stress model (Wittchen &

Hoyer, 2011) proposes that the combination of personal dispositions

and life stressors can promote mental illness. The more pronounced the

dispositions, but also the greater the stressors, the more likely is the

onset of a mental disorder. Conversely, those with a mental health disor-

der tend to respond with greater emotional arousal to stressful life

events by attributing higher salience to these events. Theoretically,

increased salience should also increase the likelihood of dream incorpo-

ration. This presumption is consistent with the finding of Mellman et al.,

and Nolan (1995) that Vietnam veterans with PTSD were significantly

more likely to dream about combat compared to veterans without PTSD. TaggedEnd

TaggedPRegarding emotional dream content, negatively toned dreams such

as nightmares and bad dreams have been found to occur more frequently

in the aftermath of traumatic events such as hurricanes, earthquakes, or

the terrorist attacks of 9/11 (Mellman et al., 1995; Nielsen et al., 2006;
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TaggedEndTaggedPSchuster et al., 2001; Wood et al., 1992). Such effects were also reported

in the absence of a direct personal involvement in the event, i.e., when

witnessing the attacks of 9/11 via television or social media (Propper et

al., 2007). Similarly, Valli et al. (2005) found that Kurdish refugee chil-

dren in Iraq without direct war experience reported more dreams con-

taining threatening events than non-traumatized Finnish control

subjects. However, in comparison, a group of directly traumatized chil-

dren had the most threat-dreams compared to the other two groups.

These findings are again in line with the emotional arousal theory. While

not directly challenging incorporation theory, they do suggest that

incorporation is not an all-or-none phenomena. TaggedEnd

TaggedPThe ongoing COVID-19 pandemic provides another unique opportu-

nity to examine the impact of experienced crises on dreaming. The epi-

sode is unique in the sense of its temporal and territorial extension,

representing a potentially life-threatening event of unknown duration

for the entire global population that affects everyday life in many ways,

and has been present 24/7 on all media channels. In addition to actually

causing severe illness in some people, it produced significant psychologi-

cal distress in the general population in the form of stress, anxiety,

depressive symptoms, sleep disturbances, anger, and fear (Solomonova

et al., 2021; Torales et al., 2020; S. Wang et al., 2020; C. Wang et al.,

2020; Zhou et al., 2020). The imposed lockdowns in many countries

around the world contributed to social isolation through the loss of

everyday contacts and fostered existential worries (Encheva-Stoykova et

al., 2022; Moore et al., 2022). TaggedEnd

TaggedPSeveral studies have already been conducted, most of which were

online studies asking participants to report their most recent dream or

asking explicitly for a recent dream about COVID-19. In most studies,

dream reports comprised at least some explicit references to COVID-19

(e.g. Kilius et al., 2021; MacKay & DeCicco, 2020; Marogna et al., 2021;

Parrello et al., 2021; Pesonen et al., 2020; Schredl & Bulkeley, 2020).

However, there were also studies not reporting explicit COVID-19 refer-

ences (Gupta et al., 2020; J. Wang et al., 2021), again suggesting that

mediating factors likely play a role in dream incorporation. TaggedEnd

TaggedPRegarding such mediating factors, we have, in this study, collected

dream reports not only from healthy volunteers but also from psychiatric

out-patients, assuming that they were more susceptible to the psycholog-

ical stress invoked by the pandemic and would , thus, incorporate

COVID-19 related themes more often into their dreams compared to con-

trols (see Campbell& Germain, 2016; Gorgoni et al., 2021 for changes in

dream content as a function of mental health).TaggedEnd

TaggedPOur study aims to provide further insight into the functioning of the

dream, testing whether salience determines the degree of dream incor-

poration not in qualitative but in quantitative terms. In that case, not

the objectifiable salience (e.g., actual danger to the self) but the degree

of subjectively perceived salience would be crucial for dream incorpo-

ration. Thus, we speculated that incorporation would occur only when

a certain threshold of perceived emotional involvement is exceeded. As

this threshold is lower in emotionally unstable psychiatric patients than

in emotionally stable individuals, we hypothesized that the rate of

incorporation will be higher in patients than in emotionally stable par-

ticipants. TaggedEnd

TaggedPAnother goal of the current study was to investigate whether the

stress invoked by the pandemic affects dream lucidity, i.e., to gain infor-

mation about situational and mental health-related influences on lucid

dreams. A lucid dream can be defined as a dream in which “the dreamer

is aware of the fact that he is dreaming while the dream continues”

(Voss et al., 2013, S. 9). Lucid dreaming is considered a hybrid state of

consciousness with elements of both primary and secondary conscious-

ness, the former pertaining to the REM-dream state and the latter to the

waking state (Hobson & Voss, 2011). Primary consciousness refers to a

state of simple awareness which is predominant in REM-sleep dreaming,

deprived of the dimension “time” or the ability to exert executive func-

tions such as planning ahead, reflecting upon the past or contemplating

the future, and decision-making capacities. Secondary consciousness is

usually dominant in the waking state, introducing higher order cognitive

TaggedEndTaggedPfunctions such as self-reflective awareness, abstract thinking, volition,

and metacognition (Hobson& Voss, 2010, 2011; Voss et al., 2013). TaggedEnd

TaggedPAccording to Voss et al. (2013), consciousness during lucid dreaming

is mainly defined by three factors: insight into the state of dreaming

(knowing one is dreaming while dreaming), control (being able to alter

the dream plot), and dissociation (experiencing the dream from a third

person perspective). Insight into the state of dreaming must be consid-

ered the core factor, however, as it is possible to be lucid, yet incapable

of controlling the dream plot, for example. According to a meta-analysis

by Saunders et al., and Clegg (2016), most people (on average: 63%)

experience a lucid dream at least once in their lifetime, whereas frequent

lucid dreams have been reported by an average of 24% of participants,

ranging from 8% to 50% (p. 11). As the authors point out, however,

these numbers must be interpreted with caution, as sampling biases in

lucid dream research are likely (e.g., those who participate in such

research often share an interest in lucid dreaming, and lucid dreaming is

also known to occur mainly in the young, Voss et al., 2012). Further-

more, criteria for labelling a dream as lucid may vary, depending on

whether they originate from the REM-sleep phase, the waking state, or

sleep onset, i.e. possibly being confounded with hypnagogic or hypno-

pompic hallucinations. In children, it was observed that lucidity often

developed out of nightmares, representing a successful coping attempt

with the threat experienced in the dream (Armstrong-Hickey, 1988;

Voss et al., 2012). It would, thus, be conceivable that when confronted

with a global crisis, the experience of perceived helplessness, i.e., loss of

control, in an uncertain waking-situation, would trigger attempts to gain

control and insight into the dream, especially in those who are psycho-

logically vulnerable. TaggedEnd

TaggedH2The present study TaggedEnd

TaggedPIn Germany, the first and so far, strictest lockdown in reaction to

COVID-19 took place between March 16, 2020, and the beginning of

May 2020. During this lockdown, a variety of health and safety measures

were imposed, such as wearing a mouth-nose protection, social distanc-

ing, closing of stores and schools, working from home office, and 14-day

long quarantines for both, infected individuals, and close contact per-

sons. After a phase of apparent relaxation during the summer, a second

lockdown light (social distancing rules, but no changes in store openings)

was implemented in November 2020, and again tightened shortly before

Christmas. TaggedEnd

TaggedPThe aim of the present study was to investigate the impact of the pan-

demic on dream content in an adult German sample from both lock-

downs. Additionally, we were interested in the occurrence and

characteristics of lucid dreaming. Furthermore, the impact of pandemic-

related feelings and worries, as well as the impact of demographic varia-

bles on dream content and lucidity was assessed. TaggedEnd

TaggedPTo determine the role of psychopathology in altered dreaming during

COVID-19, we were interested in whether reported dreaming between

healthy adults and psychiatric outpatients differs, assuming that these

individuals are affected differently by the pandemic situation. To further

elucidate such potential differences and see whether they could explain

differences in dream incorporation, we assessed symptoms of psychopa-

thology from all participants (among others depressiveness, anxiousness,

and psychoticism). In addition, we wanted to look at individual differen-

ces in terms of psychiatric variables between individuals with and with-

out dreams with COVID-19 content. TaggedEnd

TaggedPFurther, dimensions of consciousness during dreaming were mea-

sured to determine whether higher demands of coping with an extreme

situation, and thus potentially higher demands on cognitive control

functions, would lead to higher involvement of secondary conscious-

ness/lucidity during dreaming. Therefore, the expression of different

dimensions of consciousness in the present lockdown groups were com-

pared to a pre-pandemic sample from 2013 (Voss et al., 2013). To inves-

tigate whether dream lucidity differed between psychiatric patients and

healthy controls, we compared the data of emotionally stable individuals
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TaggedEndTaggedPwith those of psychiatric outpatients. Note that Individuals were not

selected based on pre-existing susceptibility to lucid dreaming. Rather,

we expected that in our sample lucid dreaming should have the same

probability of occurring as in any other unselected sample. TaggedEnd

TaggedH1Method TaggedEnd

TaggedPRecruitment of participants and study procedures were approved by

the local ethics committee of the Goethe University Frankfurt, Germany

(Ref. 2020-19). TaggedEnd

TaggedH2Participants TaggedEnd

TaggedPParticipants in both lockdowns were recruited from a patient popula-

tion of the Vitos Hochtaunus gGmbH in Germany and from a student

population of Goethe-University Frankfurt in two observation periods

(first and second lockdown). The patients were made aware of the study

through personal contacts; students were recruited through an advertise-

ment on the homepage of the Goethe University Frankfurt. They were

encouraged to pass on this invitation to friends and families. TaggedEnd

TaggedPDuring the first lockdown in Germany (Lockdown 1, L1), study mate-

rials were sent to 130 participants between March 26, 2020, and April

08, 2020. Seventy-three participants sent back their materials, five of

whom had to be excluded because of zero dream recall, resulting in a

final sample of 68 participants (for details see Table 1; controls n = 48,

patients n = 20). In the group of patients, 60% reported depression as

diagnosis. Other diagnoses were: bipolar disorder, anxiety, adjustment

disorder, obsessive compulsive disorder, eating disorder, post-traumatic

stress disorder, attention deficit hyperactivity syndrome, and personality

disorder. TaggedEnd

TaggedPFor the second observation period (Lockdown 2, L2), study materials

were sent to 82 participants, (controls n= 33, patients n= 10) between

November 11, 2020, and November 27, 2020. Forty-three sent back

their materials (for details see Table 1). Again, 60% of patients reported

depression as diagnosis. Other diagnoses were: bipolar disorder, anxiety,

obsessive compulsive disorder, eating disorder, attention deficit hyper-

activity syndrome, and personality disorder. TaggedEnd

TaggedPPre-pandemic group. Pre-pandemic control group participants

(NPP = 33; 27 female, age range 18-36 years, M = 22.27, SD = 4.17)

were recruited from a student population of the University of Bonn in

2012 (Voss, unpublished)1 . TaggedEnd

TaggedPValidation sample. The validation sample (N = 151, 80 female) was

originally recruited for validation of the LuCiD scale (Voss et al., 2013)

and was used here to compare lucidity data from the present study with

a pre-pandemic sample. TaggedEnd

TaggedH2Study materials TaggedEnd

TaggedPIn the pandemic group, each participant received a paper-pencil

folder by mail. The folder contained a self-constructed questionnaire

asking for demographic information, the extent of fear of infection with

COVID-19, the impact of COVID-19-related limitations in daily life, exis-

tential fears, and the extent of personal contacts. Sleep quality was mea-

sured using the Pittsburgh Sleep Quality Inventory (PSQI: Buysse et al.,

1989). The Beck Depression Inventory II (BDI: Beck et al., 1996), Beck

Anxiety Inventory (BAI: Beck et al., 1988), and the Symptom Checklist

90 Standard (SCL-90; Franke, 2014) were used to assess psychiatric

symptoms. In addition, the folder contained fourteen lined pages for

dream reports, each followed by a Lucidity in Dreams Scale (LuCiD scale,

Voss et al., 2013). Results for the PSQI, BDI, BAI, and SCL-90-S are

reported elsewhere (Koppehele-Gossel et al., 2022). However, the BDI,

BAI, and SCL-90-S were used as indicators of psychiatric characteristics

of the present sample. TaggedEnd

TaggedH2ProceduresTaggedEnd

TaggedPParticipants of L1 were instructed to complete the questionnaires at

the beginning of study participation. In addition, they were asked to

report one dream per night for seven nights and to complete a LuCiD

scale related to the reported dream. After the first week, they were

instructed to take a break for one week and again to complete the ques-

tionnaires and to collect dreams from seven consecutive nights. The

dream reports from both weeks were later combined. The instructions

for data collection during L2 were modified so that participants were

asked to collect dream reports from 14 consecutive nights. As in the L1

survey, participants were instructed to complete the test battery (PSQI,

BDI, BAI, and SCL-90-S), at the beginning of study participation. TaggedEnd

TaggedH2Dream coding TaggedEnd

TaggedPAll dream reports were screened for words related to COVID-19, dis-

ease, and threat using a self-defined coding scheme. The scheme was

based on ratings provided by participants (N = 69, 50 female, age 18 -

71, M = 43.42; SD = 15.50) in an online survey conducted via SoSci

Survey (Leiner, 2019) at www.soscisurvey.de (see Appendix, Table

A.1) who were asked to rate preselected COVID-19-related items and

freely name additional items. After screening the dream reports, some

additional items were included, resulting in a list of 25 items which

were then applied to the dream reports by assigned raters who were

blind to group membership und who used automatic screening of

reports. In addition, dream reports were manually screened for terms

that were not specific to the COVID-19 pandemic situation but were

more generally related to threat, fear, and aggression (see Table 2). TaggedEnd

Ta ggedPDream reports from the first lockdown were rated by two inde-

pendent raters, interrater reliability was r = .76, p < .001. Dream

reports from the second lockdown were rated by two other trained,

independent raters (interrater reliability was r = .74, p < .001). All

discrepancies were discussed until a consensus was reached. Raters

also manually screened dream reports for statements suggesting

lucidity. Results regarding bad dreams (dream of high negative

TaggedEndTable 1

Sociodemographic characteristics.

Lockdown 1 Lockdown 2

Patients

(n=20)

Controls

(n=48)

Patients

(n=10)

Controls

(n= 33)a,b

Gender

Female 15 (75%) 43 (90%) 9 (90%) 26 (81%)

Male 5 (25%) 5 (10%) 1 (10%) 6 (19%)

Age m(SE) 34.20 (3.13) 24.88 (1.51) 25.9 (3.10) 28.09 (1.45)

Education

<= 9 years schooling 2 (10%) - - 2 (6%)

Secondary school 6 (30%) 3 (6%) - 1 (3%)

High school grad. 9 (45%) 38 (79%) 5 (50%) 11 (34%)

University degree 3 (15%) 7 (15%) 5 (50%) 19 (59%)

Psychopharmaceuticals

No 8 (40%) 47 (98%) 5 (50%) 29 (88%)

Yes 12 (60%) 1 (2%) 5 (50%) 4 (12%)

Alcohol consumption

per weekc

No alcohol at all 10 (50%) 23 (48%) 5 (50%) 15 (46%)

One unit maximum 3 (15%) 12 (25%) 3 (30%) 6 (18%)

> one unit 7 (35%) 13 (27%) 2 (20%) 12 (36%)

Drug consumptiond

No 19 (95%) 46 (96%) 10 (100%) 33 (100%)

Yes 1 (5%) 2 (4%) - -

BMI m(SE) 21.93 (1.06) 23.28 (0.74) 22.45 (0.79) 23.26 (0.80)

a Gender information of one participant was missing.
b BMI data of 5 controls were missing.
c One unit of alcohol is equivalent to is 125 ml of wine or 300 ml of beer or

40 ml of liquor.
d All three participants reportedly consumed Marihuana only. After

exclusion of their data, the overall pattern of results stayed the same

(see Appendix, Tables A.10 and A.11).

TaggedEnd 1 These data were collected as part of a student project at Bonn University.
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TaggedEndTaggedPemotional quality) and nightmares (dream with threatening content

resulting in awakening from the dream, Duval & Zadra, 2010) are

reported elsewhere (Koppehele-Gossel et al., 2022). In line with

common practice (see Antrobus, 1983; Stickgold et al., 1994),

the length of the dream reports was determined by word count

while filler words, non-dream explanations, interpretations and

thoughts were excluded. A minimum word count of 30 words was

applied to all analyzed dream reports. Ideally, we would have cho-

sen a 40-word cut-off (Hobson et al., 2000; Rahimi et al., 2015)

which has been found to increase the likelihood of representing a

REM sleep dream report. However, as it has also been shown that,

for example, depressed patients often report dreams with a lower

word count (Barrett & Loeffler, 1992), we chose a more inclusive

criterion. TaggedEnd

TaggedH2LuCiD scale TaggedEnd

TaggedPAlthough participants were instructed to answer one LuCiD scale

for each dream report, some participants answered LuCiD scales

without reporting a dream or forgot to answer the LuCiD scale.

Hence, only LuCiD scales combined with a valid dream report (with

more than 30 words) were included in the analyses. One outlier

value was identified for the control scale of participant #27 via box-

plot inspection, this value was excluded from further analyses

(Appendix, Figures A.1 to A.3). TaggedEnd

TaggedH2Statistical analyses TaggedEnd

TaggedPTo increase statistical power and simplify the interpretation of

results, sum values were calculated for all COVID-19-related (“sum score

COVID-19-related dream content”) and all threat-related words (“sum

score threat-related dream content”).TaggedEnd

TaggedPAs the distribution was skewed to the right, distribution-free tests

were chosen. Kruskal-Wallis tests and Mann-Whitney-U Tests were

TaggedEndTaggedPcomputed to analyze differences between groups. Bonferroni-corrected

p-values are reported. TaggedEnd

TaggedPFor explorative purposes, correlations between the sum score of all

COVID-19-related words and the sum score of all threat related words

with demographic characteristics, the variables of the self-constructed

questionnaire and the psychiatric characteristics (BDI, BAI, SCL-90-S)

were computed. For dichotomous variables (gender, wearing a mask,

diagnosis, self-infection with COVID-19) point-biserial correlations were

computed; for the remaining variables Pearson correlations were com-

puted and uncorrected p-values are reported. Bonferroni correction was

applied to prevent overestimation of significant relationships. After Bon-

ferroni correction, the significance level (p = .05*1/29) was adjusted to

.0017. To control for the influence of the potentially confounding varia-

bles (mean number of given valid dream reports and mean word count),

partial correlations were calculated. TaggedEnd

TaggedPTo explore general differences between our lockdown samples and

the validation sample from Voss et al. (2013), Cohen’s d and the confi-

dence intervals of the differences for the three key factors of the LuCiD

scale were determined. To check for meaningful differences between the

two lockdown groups as well as to contrast the data of patients and con-

trols within each lockdown period, t-tests for independent samples were

computed, and Bonferroni-corrected levels of significance are reported.

Pearson correlations were again calculated to explore associations

between the lucidity dimensions and the psychiatric variables. Using

Bonferroni correction, the significance level was adjusted to

(p= .05*1/16) .003. TaggedEnd

TaggedH1Results TaggedEnd

TaggedH2Dream reports TaggedEnd

TaggedPDuring L1, 725 dream reports were collected, of which 582 (80%)

contained at least 30 words. During L2, 448 dream reports were

TaggedEnd Table 2

Frequencies of COVID-19-related words in dreams reported prior and during the two lockdowns.

Lockdown 1 Lockdown 2 Pre-pandemic

Occurrences in

582 dream reports

N= 68 n (%) Occurrences in

368 dream reports

N= 43 n (%) Occurrences in

264 dream reports

N= 33 n (%)

COVID-19 and related symptoms/ pandemic 81 33 (49) 44 21 (49) 1 1 (3)

Social distancing and quarantine 61 30 (44) 25 16 (37) 1 1 (3)

Protective gear 26 18 (26) 41 16 (37) 1 1 (3)

Travel restrictions 18 9 (13) 13 4 (9) 11 3 (9)

Medical terms related to COVID-19 diagnosis and

treatment (e.g. vaccine, throat swob)

8 5 (7) 1 1 (2) 0 0

Institutions and people related to COVID-19 6 2 (3) 3 2 (5) 0 0

Medical terms related to COVID-19

(e.g. aerosol, reproduction rate)

1 1 (1) 0 0 0 0

M (SE) N (%) with score > 0 M (SE) N (%) with score > 0 M (SE) N (%) with score > 0

Sum score of COVID-19-related dream content 2.96 (0.45) 45 (66) 2.95 (0.52) 32 (74) 0.42 (0.21) 6 (18)

Lockdown 1 Lockdown 2 Pre-pandemic

Occurrences in

582 dream reports

N= 68 n (%) Occurrences in

368 dream reports

N= 43 n (%) Occurrences in

264 dream reports

N= 33 n (%)

Threats, violence, attacks, war, weapons 94 41 (60) 71 28 (65) 69 23 (70)

Anxiety, fear, frightening, scary 53 31 (46) 57 27 (63) 66 17 (52)

Grave, death, cemetry 21 15 (22) 34 19 (44) 24 9 (27)

Crying, pain 9 9 (13) 11 7 (16) 24 12 (36)

Accident 4 4 (6) 15 10 (23) 19 9 (27)

M (SE) N (%) with score > 0 M (SE) N (%) with score > 0 M (SE) N (%) with score > 0

Sum score of threat-related dream content 2.66 (0.32) 53 (78) 4.37 (0.59) 42 (98) 6.12 (1.49) 27 (81)
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TaggedEndTaggedPcollected, of which 368 (82%) contained at least 30 words (see Appen-

dix, Table A.2). TaggedEnd

TaggedH2Dream content analysis TaggedEnd

TaggedPThe four most frequently named COVID-19 related words during both

lockdownswere“COVID-19”,“socialdistancing”,“masks”and“homeoffi-

ce” (see Table 2 and Table 3). “Skiing vacation” and even “mask” was

among the ten most frequently named words in the control dreams col-

lected years before the pandemic, albeit with quite low absolute frequen-

cies. Eight themeswere identified in all three samples (based on the top 10

namings in each sample), namely “threat”, “worries”, “fear”, “crying”,

“frighten”,“accident”,“death”and“weapon”.TaggedEnd

TaggedPA sum score of all COVID-19-related and all threat-related dream

content was calculated and compared between groups (Table 2 and

Figure 1). Overall, the pandemic groups differed from the pre-pandemic

group significantly in the frequency of COVID-19 related words; Kruskall

Wallis H(2) = 26.32, p < .001 with significantly less mentions of

COVID-19 words for the pre-pandemic group compared with both lock-

down groups; Mann-Whitney U(NL1 = 68, NPP= 33) = 528, Z = -4.60,

p ≤ .003; Mann-Whitney U(NL2 = 43; NPP = 33) = 275, Z = -4.87, p ≤

.003. Regarding the summation score of COVID-19 related dream con-

tent, no significant differences between Lockdown 1 and Lockdown 2

were found; Mann-Whitney U(NL1 = 68; NL2 = 43) = 1375, Z = -

0.536, p > .999. Nonetheless, threat-related dream content differed sig-

nificantly for the three groups (Kruskal Wallis H(2) = 6.09, p = .048).

Pairwise post-hoc analyses revealed a marginally significant difference

between the two lockdown groups, Mann-Whitney U(NL1 = 68;

NL2 = 43) = 1072, Z = -2.39, p = .051, suggesting less threat-related

dream content during the first lockdown. Regarding threat-related

dream content, neither of the two lockdown groups differed significantly

from the pre-pandemic group; Mann-Whitney U(NL1 = 68;

NPP = 33) = 908.50, Z = -1.56, p = .354; Mann-Whitney U(NL2 = 43;

NPP = 33) = 690, Z= -0.21, p > .999). TaggedEnd

TaggedH2Correlations of dream content frequencies with demographic characteristics,

loneliness, pandemic-related fears, and psychiatric characteristics TaggedEnd

TaggedPThe sum score of COVID-19-related items and the sum score of

threat-related items were correlated with demographics (age, gender,

psychiatric diagnosis), the items from our self-constructed question-

naire, fear of becoming infected, impact of COVID-19-related limitations

in daily life, anxiety, loneliness, and number and characteristics of

TaggedEndTaggedPpersonal social contacts (see Appendix, Table A.3). This yielded signifi-

cant correlations for gender and COVID-19-related items, r(109) = .19,

p = .045, with women reporting a higher proportion of COVID-19-

related items. Further, threat-related items were positively associated

with loneliness; r(109) = .22, p = .021. However, after Bonferroni-Cor-

rection (p ≤ 0.0017), both correlations did not remain significant. Both

summation scores (COVID-19-related and threat-related) were strongly

associated with the number of valid dream reports, i.e. word count ≥ 30

(COVID-19 related dream content: r(109) = .48, p ≤ .001, threat-related

dream content: r(109) = .48, p ≤ .001), as well as the mean word count

per dream report (COVID-19 related dream content: r(109) = .46, p ≤

.001; threat-related dream content: r(109) = .40, p ≤ .001). The signifi-

cant association between gender and the number of COVID-19-related

items remained even after controlling for the influence of the number of

valid dream reports using a partial correlation coefficient: r(108) = .20,

p = .041. This also applied to the association between the number of

threat-related items and loneliness: r(108) = .23, p = .015. Further, the

correlation between loneliness and threat-related items remained signif-

icant after controlling for mean word count using partial correlation: r

(108) = .25, p = .008. No further correlations between dream content

and COVID-19 associated fears, personal contact or any other item of

the self-constructed questionnaire reached significance. TaggedEnd

TaggedPThere was no significant association between reported psychiatric

diagnosis and the sum scores of COVID-19-related and threat-related

items. Further, there were no significant correlations between COVID-

19-related items and the BDI score, BAI score or the SL-90-S’ GSI and its

subscales (see Appendix, Table A.4). Interestingly, however, threat-

related items were significantly correlated with depression as measured

by the BDI, r(108) = .25, p = .008, as well as the subscales “paranoid

ideation”, r(108) = .20, p = .042, and “psychoticism”, r(108) = .19,

p = .045. Here, after Bonferroni correction, none of the correlations

remained significant.TaggedEnd

TaggedPA qualitative examination of the correlational patterns between the

psychiatric variables shows several significant intercorrelations (see

Appendix, Table A.5). Notably, the variables “existential anxieties”,

“loneliness”, and “number of personal contacts” were highly correlated

with indicators of psychological distress. In particular, existential anxi-

eties and loneliness were related to almost all psychiatric variables. Con-

versely, the number of reported social contacts was related to less

psychological distress. TaggedEnd

TaggedPFurther, we explored whether psychiatric characteristics could differ-

entiate between the group of participants with versus without COVID-

19-related content in their dreams and participants without any COVID-

19-reference. This was also explored for the group of participants with

any threat-related content and participants without any threat-related

content. However, no differences were found (see Appendix, Table A.6

and A.7). TaggedEnd

TaggedEndTable 3

Co-occurring words describing the ten most frequently mentioned dream con-

tents in at least two samples.

Lockdown 1 Lockdown 2 Pre-Pandemic

group

COVID-19-related content

Mask @ @ @

Ski vacation @ @ @

COVID-19 @ @ ‘

Disinfectant @ @ ‘

Social distancing @ @ ‘

Hair dresser @ @ ‘

Generally negatively toned content

Threat @ @ @

Bad/worries @ @ @

Anxiety/fear @ @ @

Crying/weep @ @ @

Frighten/terrible @ @ @

Accident @ @ @

Weapon @ @ @

Death @ @ @

Note. @= present. ‘= not present.

TaggedFigure

Fig. 1. Mean sum scores of COVID-19-related dream content and threat-related

dream content, separately for the two lockdown groups and the pre-pandemic

sample. Error bars indicate standard errors; Bonferroni-corrected p-values are

reported. TaggedEnd
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TaggedH2Lucidity and LuCiD scale TaggedEnd

TaggedPOverall, five lucid dreams were reported from four participants, four

of which fulfilled the criterion of at least 30 words (see Appendix, Table

A.2). Thus, only 0.4% of the dream reports can be considered lucid

dreams. For the three key factors of the LuCiD scale (Insight, Control

and Dissociation), participants from both lockdowns did not show any

significant differences (see Appendix, Table A.8). The scores from each

subscale were compared to the scores of the validation sample collected

for questionnaire development (Voss et al., 2013). During Lockdown 1

and Lockdown 2, differences between the pandemic samples and the val-

idation sample were found for the subscales Control and Dissociation

with lower means for the two lockdown groups compared to the valida-

tion sample (see Table 4). Within each lockdown group, the data of

patients and controls yielded no significant differences (see Appendix,

Table A.8). However, during Lockdown 2, patients showed slightly

higher levels of dissociation (M=1.11, SE=0.30) compared to healthy

controls (M= 0.48, SE= 0.09). TaggedEnd

TaggedPThe exploration of associations between the key factors of lucidity

and psychiatric variables revealed no correlations between insight and

any of the psychiatric variables (see Appendix, Table A.9). However, sig-

nificant correlations of control and the SCL-90-S subscales anxiety (r

(106) = .22, p = .021) as well as psychoticism (r(106) = .30,

p = .001) emerged. Dissociation was related to BDI-depression (r

(108) = .29, p = .002), the Global Severity Index of the SCL-90-S (r

(107) = .27, p = .005), and its subscales Obsessive-Compulsive (r

(107) = .27, p = .005), Depression (r(107) = .26, p= .006), Anxiety (r

(107) = .21, p = .033), Anger-Hostility (r(107) = .23, p = .014), Para-

noid Ideation (r(107) = .24, p = .012), and Psychoticism (r

(107) = .32, p ≤ .001). After Bonferroni-correction, only the correlation

of Control and Psychoticism, Dissociation and BDI as well as Dissocia-

tion and Psychoticism remained significant. TaggedEnd

TaggedH1Discussion TaggedEnd

TaggedH2Dream content TaggedEnd

TaggedPThe present data suggest that concerns related to the pandemic situa-

tion found their way into the dreams of our participants, although only

in rather small proportions and not for all participants. Explicit referen-

ces to COVID-19 were found in 11% of dreams in Lockdown 1 and 8% in

Lockdown 2. Overall, these references were observed in 41% of partici-

pants in Lockdown 1 and 40% of participants in Lockdown 2. Thus,

more than half of both samples did not report having dreamt explicitly

about COVID-19. These findings are grossly in line with previous studies

which reported COVID-19 incorporations into dreams for 8% to 40% of

TaggedEndTaggedPtheir participants (Kilius et al., 2021; Musse et al., 2020; Schredl & Bul-

keley, 2020) and between 11% to 20% incorporation dreams during the

pandemic (Iorio et al., 2020; Parrello et al., 2021) or during other times

of crisis, like 9/11 (Bulkeley& Kahan, 2008; Propper et al., 2007). TaggedEnd

TaggedPAs the proportion of individuals who included COVID-19 in their

dreams was similar in both lockdowns, our findings suggest that the

impact of the pandemic on dreams was roughly the same at both time

points. Alternatively, the finding could indicate stable individual differ-

ences in the propensity to incorporate experienced crises into dreams.

As we studied different samples in both lockdowns, we can only specu-

late about the latter. TaggedEnd

TaggedPA high degree of agreement between the two lockdown groups and

the control group regarding dream content was also found for threat-

related dream content. Here, the 10 most frequently mentioned terms

were the same in all three groups. This indicates a high concordance of

threatening dream content across time and context, i.e., not necessarily

linked to specific external circumstances such as a pandemic. This is con-

sistent with threat simulation theory (Revonsuo, 2000) in that threats

are regular and constant themes in our dreams. Specifically, we found

no evidence for a pandemic-induced increase of generic threat themes.

Because psychiatric patients, whom we assume to be more susceptible to

emotional stressors, did not report more threat-related dream content

than controls, our results do not support emotional arousal continuity as

proposed by Hartmann and colleagues (Hartmann & Basile, 2003; Hart-

mann& Brezler, 2008).TaggedEnd

TaggedPRegarding incorporation of COVID-19-related content into dreaming,

we found some evidence for incorporation, i.e., explicit references to

COVID-19 in the dream reports in our lockdown groups, but not in the

control sample collected prior to the pandemic. Thus, our results con-

trast with previous studies that found no differences between pandemic

and control samples (MacKay & DeCicco, 2020; J. Wang et al., 2021).

Interestingly, the data from these studies were collected at a fairly early

stage of the global pandemic (February 24 to March 12, 2020; MacKay

& DeCicco, 2020; February 7 to 27, 2020; J. Wang et al., 2021). Other

studies with positive incorporation results were conducted between

April and August 2020 (Iorio et al., 2020; Kilius et al., 2021; Parrello et

al., 2021; Schredl & Bulkeley, 2020), suggesting that the pandemic took

some time to enter dreaming. This pattern seems to be consistent with

the so-called “dream-lag” hypothesis, assuming that daytime experien-

ces are either incorporated into the dream immediately or with a certain

time lag (Nielsen et al., 2004). While Nielsen et al. (2004) report rela-

tively short time lags for daily events, it is conceivable that more salient

events take longer to be incorporated into the dream. With respect to

the function of such incorporation, it remains an open question whether

the dream facilitates adaptation to a salient life event or whether such

an event is only dreamed about once adaptation has been successfully

TaggedEnd Table 4

Descriptive statistics and Cohen’s d for the LuCID scale differences between the two lock-

down groups and the validation sample by Voss et al. (2013).

Lockdown 1

N= 68a
Voss et al., 2013

N= 151

Confidence interval

Subscale M SE M SE Cohen’s d lower bound upper bound

Insight 0.83 0.09 0.96 0.11 0.11 −0.18 0.39

Control 0.38 0.05 0.78 0.09 0.42 0.12 0.71

Dissociation 0.83 0.10 1.55 0.11 0.60 0.31 0.90

Lockdown 2

N= 43

Voss et al., 2013

N= 151

Confidence Interval

Subscale M SE M SE Cohen’s d lower bound upper bound

Insight 0.92 0.14 0.96 0.11 0.03 −0.31 0.37

Control 0.38 0.07 0.78 0.09 0.40 0.06 0.74

Dissociation 0.63 0.10 1.55 0.11 0.76 0.41 1.10

Note. Outlier value of one participant on the Control scale was excluded.
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TaggedEndTaggedPcompleted. Thus, on the one hand, incorporation of pandemic-related

themes could indicate active processing of the pandemic during sleep

and support adaptation in the waking state. On the other hand, dream

incorporation of pandemic-related themes could reflect completed emo-

tional processing, presenting itself to the dreaming brain to be perma-

nently stored or filed away. TaggedEnd

TaggedH2Dream content and demographic characteristics, loneliness, fears related to

the pandemic, and psychiatric characteristics TaggedEnd

TaggedPOur explorative investigation of the relation between dream content

and sociodemographic variables, loneliness, pandemic-related fears, and

measures of mental health yielded only a single significant correlation,

namely the one between gender and the frequency of COVID-19-related

words. Similar to other studies (e.g., Schredl & Bulkeley, 2020), women

reported COVID-19 items more frequently than men. However, in our

study, when controlling for the influence of average word count, the cor-

relation between COVID-19-related dream content and gender was no

longer significant. Assuming that COVID-19-related words have a higher

likelihood of inclusion in longer dream reports, this finding suggests

that, at least in our sample, the gender differences regarding the number

of COVID-19-related words were based on the longer dream reports of

women. TaggedEnd

TaggedPAs for threat-related dream content, we found a significant associa-

tion with the degree of loneliness experienced by our participants, even

after controlling for the number of dream reports and mean word count.

This result has face validity in that it seems plausible that the pandemic

promotes loneliness, which increases stress and negatively impacts men-

tal health, which in turn leads to more negatively toned dreams (e.g.

Barrett, 2020; Mota et al., 2020; Rescott et al., 2021; J. Wang et al.,

2021). Our data provide twofold evidence for the relationship between

loneliness and psychological distress: First, reported loneliness was posi-

tively correlated with existential anxieties and most of the collected psy-

chiatric variables, and second, it was negatively correlated with the

number of social contacts. Although the results appear consistent in

terms of the overall pattern of results, they must be considered explor-

atory and hypothesis-generating, as they do not withstand a Bonferroni

correction given the large number of correlations. Besides loneliness,

the amount of threat-related dream content was related to psychiatric

variables like depressiveness, paranoid ideation and psychoticism. This

again supports the tendency to experience more threatful dreams when

participants are under psychological stress.TaggedEnd

TaggedH2Dream incorporation, mental health, and the vulnerability hypothesis TaggedEnd

TaggedPOverall, we found no association between the presence of a psychiat-

ric diagnosis and incorporation. Also, there were no differences in men-

tal health variables between individuals with and without incorporation

(neither for COVID-19-related nor threat-related content). This does not

provide evidence for our initially proposed vulnerability hypothesis.

Thus, poor mental health status does not automatically lead to an

increase in dream incorporation of daily stressors. However, further

studies with larger samples with consistent psychiatric diagnoses would

be desirable here, as effects may have been masked in our rather small

and heterogeneous sample of psychiatric patients. TaggedEnd

TaggedH2Lucid dreaming during the pandemic TaggedEnd

TaggedPIn our two lockdown samples, only four participants reported a

lucid dream (4%) and overall, less than 1% of the collected dreams

were lucid ones (see Appendix, Table A.2). These relatively low fre-

quencies are comparable to those of the post-lockdown group of

Scarpelli and colleagues (Scarpelli et al., 2021) and our own obser-

vations prior to the pandemic (Voss et al., 2009, 2014). However, in

contrast to our data, Scarpelli et al. reported an increase in lucid

dreaming during the lockdown, suggesting that increased trauma

TaggedEndTaggedPlucidity during lockdown is a coping strategy (Scarpelli et al.,

2021). Our own data provide no further support for this interpreta-

tion. It is possible that these different results were due to different

procedures. Whereas Scarpelli et al. (2021) assessed lucidity with a

single question that was not verified by the dream report, our data

are based on the statement that the dream was lucid plus a verifica-

tion through evidence of lucidity in the dream report. Future studies

could specifically address possible discrepancies between question-

naire data and dream reports. TaggedEnd

TaggedPRegarding the three key factors of lucidity, namely Insight, Con-

trol and Dissociation, no differences were found between the two

lockdown groups in the present study. Further, the core criterion of

lucidity in dreams during both lockdowns, i.e. Insight, was similar

to pre-pandemic levels. However, both lockdown groups differed sig-

nificantly from the validation with regard to Control and Dissocia-

tion, both exhibiting lower values during the pandemic, at least in

healthy controls. As lucid dreams must be considered hybrid states

with elements of waking and sleeping, this finding suggests that

dreams during the pandemic may have been slightly less fragile and

more robust. Assuming that dreaming facilitates adaptation (Revon-

suo et al., 2015) and emotional consolidation (Voss & Klimke,

2018), we must assume that prolonged periods of crisis, such as the

pandemic, require higher levels of processing and may deepen

dream sleep, at least in psychologically healthy individuals and in

the absence of nightmares. This is in line with a study by P�epin et

al. (2021) who observed more REM sleep, less slow wave sleep and

more light sleep during the pandemic. Prolonged REM sleep could

intensify bizarre dream experience and foster the emotional consoli-

dation process. Further, the reduction of slow wave sleep reported

by P�epin et al. (2021) is also in agreement with our finding of

reduced lucidity, as our lucid dreamers from previous studies indi-

cated that adequate sleep is a highly favorable, if not necessary, con-

dition for lucidity while dreaming (unpublished). However,

differences between pre-pandemic and pandemic levels of lucidity

were very slight. Moreover, lucidity in general was very low, similar

to previous studies (Gott et al., 2021; Voss et al., 2009). As sponta-

neous lucidity in dreams mainly occurs in children (Saunders et al.,

2016; Voss et al., 2012) and in adults usually requires training, this

result seems plausible. Interestingly, patients reported higher levels

of dissociation in dreams compared to controls suggesting that adult

psychiatric patients may be more susceptible to full lucidity in

dreams if trained in such way. TaggedEnd

TaggedH1Conclusion TaggedEnd

TaggedPWith respect to dream content, our study supports the incorporation

approach to dreaming, which assumes that salient events in waking life

find their way into dreams, at least to a moderate degree, at least in

some individuals. Assuming that dreaming serves the function of emo-

tional processing and consolidation, we interpret this finding as evi-

dence of adaptation or at least an adaptation attempt. While women

seem to be more inclined to incorporate, this effect was confounded

with the more elaborate dream reports of female participants. Loneli-

ness, a phenomenon fostered by the social restrictions during the pan-

demic, seems to be associated with threat-related dream content,

independent of mental health, gender, and age. While overall dream

lucidity is similar to pre-pandemic levels, the dimensions “dissociation”

and “control” were reduced in our samples. As other authors have

reported an increase in REM sleep during lockdowns, we are inclined to

interpret our findings in line with our hybrid idea suggesting that lucid

dreaming represents a fragile state of REM sleep. During times of crises,

the need to engage in robust and non-lucid dreaming may be heightened

and with such, dream lucidity may be lessened. TaggedEnd

TaggedPU.V. and J.K.-G. designed the study. L.-M.W., U.V. and J.K.-G. col-

lected the data. U.V. and J.K.-G. analyzed the data. U.V., A.K., S.W. and
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Oliveira, P. R., Houweling, T., Orticoni, A., Rademaker, A., Booltink, D.,

Varatheeswaran, R., van Hooijdonk, C., Chaabou, M., Mangiaruga, A.,

van den Berge, E., Weber, F. D., Ritter, S.,& Dresler, M. (2021). Virtual reality training

of lucid dreaming. Philosophical Transactions of the Royal Society B: Biological Sciences,

376,(1817) 20190697. doi:10.1098/rstb.2019.0697.TaggedEnd

TaggedPGupta, R., Grover, S., Basu, A., Krishnan, V., Tripathi, A., Subramanyam, A., Nischal, A.,

Hussain, A., Mehra, A., Ambekar, A., Saha, G., Mishra, K., Bathla, M., Jagiwala, M.,

Manjunatha, N., Nebhinani, N., Gaur, N., Kumar, N., Dalal, P., & Avasthi, A. (2020).

Changes in sleep pattern and sleep quality during COVID-19 lockdown. Indian Journal

of Psychiatry, 62(4), 370. doi:10.4103/psychiatry.IndianJPsychiatry_523_20. TaggedEnd

TaggedPHartmann, E., & Basile, R. (2003). Dream imagery becomes more intense after 9/11/01.

Dreaming, 13(2), 61–66. doi:10.1023/A:1023398924124. TaggedEnd

TaggedPHartmann, E.,& Brezler, T. (2008). A systematic change in dreams after 9/11/01. Sleep, 31

(2), 213–218. doi:10.1093/sleep/31.2.213.TaggedEnd
TaggedPHobson, J. A., Pace-Schott, E. F.,& Stickgold, R. (2000). Dreaming and the brain: Toward a

cognitive neuroscience of conscious states. Behavioral and brain sciences, 23(6), 793–

842. TaggedEnd

TaggedPHobson, J. A., & Voss, U. (2010). Lucid dreaming and the bimodality of consciousness.

Towards new horizons in consciousness research from the boundaries of the brain, 79, 155–

165. TaggedEnd

TaggedPHobson, A., & Voss, U. (2011). A mind to go out of: Reflections on primary and secondary

consciousness. Consciousness and Cognition, 20, 993–997. doi:10.1016/j.con-

cog.2010.09.018.TaggedEnd
TaggedPIorio, I., Sommantico, M., & Parrello, S. (2020). Dreaming in the time of COVID-19: A quali-

quantitative Italian study. Dreaming, 30(3), 199–215. doi:10.1037/drm0000142.TaggedEnd

TaggedPKilius, E., Abbas, N. H., McKinnon, L.,& Samson, D. R. (2021). Pandemic nightmares: COVID-

19 lockdown associated with increased aggression in female university students’ dreams.

Frontiers in Psychology, 12, 644636. doi:10.3389/fpsyg.2021.644636.TaggedEnd
TaggedPKoppehele-Gossel, J., Weinmann, L.-M., Klimke, A., Windmann, S., & Voss, U. (2022).

Adapting to a major crisis: Sleep and mental health during two lockdowns. Journal of

Sleep Research, e13565. doi:10.1111/jsr.13565.TaggedEnd

TaggedPLeiner, D. J. (2019). SoSci survey (Version 3.1.06). https://www.soscisurvey.de TaggedEnd

TaggedPMacKay, C., & DeCicco, T. L. (2020). Pandemic dreaming: The effect of COVID-19 on

dream imagery, a pilot study. Dreaming, 30(3), 222–234. doi:10.1037/drm0000148.TaggedEnd

TaggedPMarogna, C., Montanari, E., Contiero, S., & Lleshi, K. (2021). Dreaming during COVID-19:

The effects of a world trauma. Research in Psychotherapy, 12. TaggedEnd

TaggedPMellman, T. A., David, D., Kulick-Bell, R., Hebding, J.,& Nolan, B. (1995). Sleep disturban-

ces and its relationship to psychiatric morbidity after hurricane Andrew. American

Journal of Psychiatry, 152(11), 1659–1663.TaggedEnd

TaggedPMellman, T. A., Kulick-Bell, R., Ashlock, L. E., & Nolan, B. (1995). Sleep events among vet-

erans with combat-related posttraumatic stress disorder. American Journal of Psychia-

try, 152(1), 110–115. doi:10.1176/ajp.152.1.110. TaggedEnd
TaggedPMoore, K. A., Buchwald, P., Begic, P., & Bouchoucha, S. (2022). Surviving social isolation

during COVID-19: The importance of a Positive Attitude: COVID-19: A positive atti-

tude to social isolation. Journal of Stress, Trauma, Anxiety, and Resilience, 1(1).

doi:10.55319/js.v1i1.10. TaggedEnd

TaggedPMota, N. B., Weissheimer, J., Ribeiro, M., de Paiva, M., Avilla-Souza, J., Simabucuru, G.,

Chaves, M. F., Cecchi, L., Cirne, J., Cecchi, G., Rodrigues, C., Copelli, M., &

Ribeiro, S. (2020). Dreaming during the Covid-19 pandemic: Computational assess-

ment of dream reports reveals mental suffering related to fear of contagion. PLOS

ONE, 15,(11) e0242903. doi:10.1371/journal.pone.0242903.TaggedEnd

TaggedPMusse, F. C. C., Castro, L., de, S., Sousa, K. M. M., Mestre, T. F., Teixeira, C. D. M., Pelloso, S. M.,

Poyares, D., Carvalho, M. D., & de, B. (2020). Mental violence: The COVID-19 nightmare.

Frontiers in Psychiatry, 11, 579289. doi:10.3389/fpsyt.2020.579289.TaggedEnd
TaggedPNielsen, T. A., Kuiken, D., Alain, G., Stenstrom, P., & Powell, R. A. (2004). Immediate and

delayed incorporations of events into dreams: Further replication and implications for

dream function. Journal of Sleep Research, 13(4), 327–336. doi:10.1111/j.1365-

2869.2004.00421.x.TaggedEnd

TaggedPNielsen, T. A., Stenstrom, P.,& Levin, R. (2006). Nightmare frequency as a function of age,

gender, and september 11, 2001: Findings from an internet questionnaire. Dreaming,

16(3), 145–158. TaggedEnd

TaggedPParrello, S., Sommantico, M., Lacatena, M., & Iorio, I. (2021). Adolescents’ dreams under

Covid-19 isolation. International Journal of Dream Research, 14, 10–20. doi:10.11588/

IJODR.2021.1.73858.TaggedEnd
TaggedPP�epin, J.-L., Bailly, S., Mordret, E., Gaucher, J., Tamisier, R., Ben Messaoud, R., Arnal, P. J.,

& Mignot, E. (2021). Greatest changes in objective sleep architecture during COVID-

19 lockdown in night owls with increased REM sleep. Sleep, 44(9), zsab075.

doi:10.1093/sleep/zsab075.TaggedEnd

TaggedPPesonen, A.-K., Lipsanen, J., Halonen, R., Elovainio, M., Sandman, N., M€akel€a, J.-M.,

Antila, M., B�echard, D., Ollila, H. M., & Kuula, L. (2020). Pandemic dreams: Network

analysis of dream content during the COVID-19 lockdown. Frontiers in Psychology, 11,

573961. doi:10.3389/fpsyg.2020.573961.TaggedEnd

TaggedPPropper, R. E., Stickgold, R., Keeley, R.,& Christman, S. D. (2007). Is television traumatic?:

Dreams, stress, and media exposure in the aftermath of September 11, 2001. Psycho-

logical Science, 18(4), 334–340. doi:10.1111/j.1467-9280.2007.01900.x. TaggedEnd

TaggedPRahimi, S., Naghibi, S. M., Mokhber, N., Schredl, M., Assadpour, H.,

Ramezani Farkhani, A., Habib, A., Seyed, M., Arash, D., Seyedeh, S., &

Sadjadi, S. A. (2015). Sophisticated evaluation of possible effect of dis-tinct auditory

stimulation during REM sleep on dream content. International Journal of Dream

Research, 8(2), 146–151. TaggedEnd

TaggedPRescott, M., Conte, F., De Rosa, O., Cellini, N., Malloggi, S., Giganti, F.,& Ficca, G. (2021). 191

Dream features of the Italian population across the first and second wave of the COVID-19

pandemic. Sleep, 44(Supplement_2). doi:10.1093/sleep/zsab072.190 A77�A77.TaggedEnd
TaggedPRevonsuo, A. (2000). The reinterpretation of dreams: An evolutionary hypothesis of the

function of dreaming. Behavioral and Brain Sciences, 25. TaggedEnd

TaggedPRevonsuo, A., Tuominen, J., & Valli, K. (2015). The simulation theories of dreaming: how

to make theoretical progress in dream sciencethe simulation theories of dreaming:

how to make theoretical progress in dream science: A reply to martin dresler: A reply

to Martin Dresler. Open MIND. doi:10.15502/9783958570894.TaggedEnd

TaggedPSaunders, D. T., Roe, C. A., Smith, G., & Clegg, H. (2016). Lucid dreaming incidence: A

quality effects meta-analysis of 50 years of research. Consciousness and Cognition, 43,

197–215. doi:10.1016/j.concog.2016.06.002. TaggedEnd

TaggedPScarpelli, S., Gorgoni, M., Alfonsi, V., Annarumma, L., Di Natale, V., Pezza, E., &

De Gennaro, L. (2021). The impact of the end of COVID confinement on pandemic

dreams, as assessed by a weekly sleep diary: A longitudinal investigation in Italy. Jour-

nal of Sleep Research. doi:10.1111/jsr.13429.TaggedEnd

TaggedPSchredl, M., & Bulkeley, K. (2020). Dreaming and the COVID-19 pandemic: A survey in a

U.S. sample. Dreaming, 30(3), 189–198. doi:10.1037/drm0000146. TaggedEnd
TaggedPSchuster, M. A., Stein, B. D., Jaycox, L. H., Collins, R. L., Marshall, G. N., Elliott, M. N.,

Zhou, A. J., Kanouse, D. E., Morrison, J. L., & Berry, S. H. (2001). A national

survey of stress reactions after the September 11, 2001, terrorist attacks. New

England Journal of Medicine, 345(20), 1507–1512. doi:10.1056/NEJM20011115345

2024.TaggedEnd
TaggedPSolomonova, E., Picard-Deland, C., Rapoport, I., Pennestri, M.-H., Saad, M., Kendzerska, T.,

Veissi�ere, S. P. L., Godbout, R., Edwards, J., Quilty, L. C., & Robillard, R. (2021). Stuck

in a lockdown: Dreams, bad dreams, nightmares, and their relationship to stress, depression

and anxiety during the COVID-19 pandemic [Preprint]. PsyArXiv. doi:10.31234/osf.io/

hbm84.TaggedEnd

TaggedPStickgold, R., Pace-Schott, E.,& Hobson, J. A. (1994). A new paradigm for dream research:

Mentation reports following spontaneous arousal from REM and NREM sleep recorded

in a home setting. Consciousness and Cognition, 3(1), 16–29. TaggedEnd

8

TaggedEndJ. Koppehele-Gossel et al. International Journal of Clinical and Health Psychology 23 (2023) 100364

https://doi.org/10.1016/j.ijchp.2022.100364
http://refhub.elsevier.com/S1697-2600(22)00072-2/sbref0001
http://refhub.elsevier.com/S1697-2600(22)00072-2/sbref0001
http://refhub.elsevier.com/S1697-2600(22)00072-2/sbref0002
http://refhub.elsevier.com/S1697-2600(22)00072-2/sbref0002
http://dx.doi.org/10.1037/drm0000149
http://refhub.elsevier.com/S1697-2600(22)00072-2/sbref0004
http://refhub.elsevier.com/S1697-2600(22)00072-2/sbref0004
http://refhub.elsevier.com/S1697-2600(22)00072-2/sbref0004
http://dx.doi.org/10.1037/0022-006X.56.6.893
http://dx.doi.org/10.1016/j.concog.2008.07.001
http://dx.doi.org/10.1016/0165-1781(89)90047-4
http://dx.doi.org/10.1007/s40675-016-0037-0
http://dx.doi.org/10.1016/j.psychres.2005.05.013
http://dx.doi.org/10.1016/j.psychres.2005.05.013
http://dx.doi.org/10.1016/j.jsmc.2010.01.003
http://dx.doi.org/10.15547/tjs.2022.01.010
http://dx.doi.org/10.15547/tjs.2022.01.010
http://www.testzentrale.de/programm/symptom-checklist-90r-standard.htm
http://dx.doi.org/10.1016/j.sleep.2021.02.006
http://dx.doi.org/10.1098/rstb.2019.0697
http://dx.doi.org/10.4103/psychiatry.IndianJPsychiatry_523_20
http://dx.doi.org/10.1023/A:1023398924124
http://dx.doi.org/10.1093/sleep/31.2.213
http://refhub.elsevier.com/S1697-2600(22)00072-2/sbref0019
http://refhub.elsevier.com/S1697-2600(22)00072-2/sbref0019
http://refhub.elsevier.com/S1697-2600(22)00072-2/sbref0019
http://refhub.elsevier.com/S1697-2600(22)00072-2/sbref0019
http://refhub.elsevier.com/S1697-2600(22)00072-2/sbref0020
http://refhub.elsevier.com/S1697-2600(22)00072-2/sbref0020
http://refhub.elsevier.com/S1697-2600(22)00072-2/sbref0020
http://refhub.elsevier.com/S1697-2600(22)00072-2/sbref0020
http://dx.doi.org/10.1016/j.concog.2010.09.018
http://dx.doi.org/10.1016/j.concog.2010.09.018
http://dx.doi.org/10.1037/drm0000142
http://dx.doi.org/10.3389/fpsyg.2021.644636
http://dx.doi.org/10.1111/jsr.13565
https://www.soscisurvey.de
http://dx.doi.org/10.1037/drm0000148
http://refhub.elsevier.com/S1697-2600(22)00072-2/sbref0027
http://refhub.elsevier.com/S1697-2600(22)00072-2/sbref0027
http://refhub.elsevier.com/S1697-2600(22)00072-2/sbref0027
http://refhub.elsevier.com/S1697-2600(22)00072-2/sbref0028
http://refhub.elsevier.com/S1697-2600(22)00072-2/sbref0028
http://refhub.elsevier.com/S1697-2600(22)00072-2/sbref0028
http://refhub.elsevier.com/S1697-2600(22)00072-2/sbref0028
http://dx.doi.org/10.1176/ajp.152.1.110
http://dx.doi.org/10.55319/js.v1i1.10
http://dx.doi.org/10.1371/journal.pone.0242903
http://dx.doi.org/10.3389/fpsyt.2020.579289
http://dx.doi.org/10.1111/j.1365-2869.2004.00421.x
http://dx.doi.org/10.1111/j.1365-2869.2004.00421.x
http://refhub.elsevier.com/S1697-2600(22)00072-2/sbref0034
http://refhub.elsevier.com/S1697-2600(22)00072-2/sbref0034
http://refhub.elsevier.com/S1697-2600(22)00072-2/sbref0034
http://refhub.elsevier.com/S1697-2600(22)00072-2/sbref0034
http://dx.doi.org/10.11588/IJODR.2021.1.73858
http://dx.doi.org/10.11588/IJODR.2021.1.73858
http://dx.doi.org/10.1093/sleep/zsab075
http://dx.doi.org/10.3389/fpsyg.2020.573961
http://dx.doi.org/10.1111/j.1467-9280.2007.01900.x
http://refhub.elsevier.com/S1697-2600(22)00072-2/sbref0039
http://refhub.elsevier.com/S1697-2600(22)00072-2/sbref0039
http://refhub.elsevier.com/S1697-2600(22)00072-2/sbref0039
http://refhub.elsevier.com/S1697-2600(22)00072-2/sbref0039
http://refhub.elsevier.com/S1697-2600(22)00072-2/sbref0039
http://dx.doi.org/10.1093/sleep/zsab072.190
http://dx.doi.org/10.1093/sleep/zsab072.190
http://refhub.elsevier.com/S1697-2600(22)00072-2/sbref0041
http://refhub.elsevier.com/S1697-2600(22)00072-2/sbref0041
http://dx.doi.org/10.15502/9783958570894
http://dx.doi.org/10.1016/j.concog.2016.06.002
http://dx.doi.org/10.1111/jsr.13429
http://dx.doi.org/10.1037/drm0000146
http://dx.doi.org/10.1056/NEJM200111153452024
http://dx.doi.org/10.1056/NEJM200111153452024
http://dx.doi.org/10.31234/osf.io/hbm84
http://dx.doi.org/10.31234/osf.io/hbm84
http://refhub.elsevier.com/S1697-2600(22)00072-2/sbref0048
http://refhub.elsevier.com/S1697-2600(22)00072-2/sbref0048
http://refhub.elsevier.com/S1697-2600(22)00072-2/sbref0048
http://refhub.elsevier.com/S1697-2600(22)00072-2/sbref0048


TaggedPTorales, J., O’Higgins, M., Castaldelli-Maia, J. M., & Ventriglio, A. (2020). The outbreak of

COVID-19 coronavirus and its impact on global mental health. International Journal of

Social Psychiatry, 66(4), 317–320. doi:10.1177/0020764020915212. TaggedEnd
TaggedPVoss, & Klimke, A. (2018). Dreaming during REM sleep: Autobiographically meaningful or

a simple reflection of a Hebb’ian-based memory consolidation process? Archives Itali-

ennes de Biologie, 3, 99–111. doi:10.12871/00039829201832.TaggedEnd

TaggedPVoss, U., Frenzel, C., Koppehele-Gossel, J., & Hobson, A. (2012). Lucid dreaming: An age-

dependent brain dissociation: Lucid dreaming. Journal of Sleep Research, 21(6), 634–

642. doi:10.1111/j.1365-2869.2012.01022.x. TaggedEnd

TaggedPVoss, U., Holzmann, R., Hobson, A., Paulus, W., Koppehele-Gossel, J., Klimke, A., &

Nitsche, M. A. (2014). Induction of self awareness in dreams through frontal low

current stimulation of gamma activity. Nature Neuroscience, 17(6), 810–812.

doi:10.1038/nn.3719.TaggedEnd
TaggedPVoss, U., Holzmann, R., Tuin, I., & Hobson, A. J. (2009). Lucid dreaming: A state of con-

sciousness with features of both waking and non-lucid dreaming. Sleep, 32(9), 1191–

1200. doi:10.1093/sleep/32.9.1191. TaggedEnd

TaggedPVoss, U., Schermelleh-Engel, K., Windt, J., Frenzel, C., & Hobson, A. (2013). Measuring

consciousness in dreams: The lucidity and consciousness in dreams scale. Conscious-

ness and Cognition, 22(1), 8–21. doi:10.1016/j.concog.2012.11.001. TaggedEnd

TaggedPWang, C., Horby, P. W., Hayden, F. G., & Gao, G. F. (2020). A novel coronavirus outbreak

of global health concern. The Lancet, 395(10223), 470–473. doi:10.1016/S0140-6736

(20)30185-9. TaggedEnd
TaggedPWang, J., Zemmelman, S. E., Hong, D., Feng, X.,& Shen, H. (2021). Does COVID-19 impact

the frequency of threatening events in dreams? An exploration of pandemic dreaming

in light of contemporary dream theories. Consciousness and Cognition, 87, 103051.

doi:10.1016/j.concog.2020.103051.TaggedEnd

TaggedPWang, S., Xie, L., Xu, Y., Yu, S., Yao, B., & Xiang, D. (2020). Sleep disturbances among

medical workers during the outbreak of COVID-2019. Occupational Medicine, 70(5),

364–369. doi:10.1093/occmed/kqaa074.TaggedEnd
TaggedPWittchen, H. U., & Hoyer, J. (2011). Was ist klinische psychologie? Definitionen, konzepte

und modelle. In Klinische Psychologie& Psychotherapie (S. 3�25). Springer. TaggedEnd

TaggedPWood, J. M., Bootzin, R. R., Rosenhan, D., Nolen-Hoeksema, S., & Jourden, F. (1992).

Effects of the 1989 San Francisco earthquake on frequency and content of nightmares.

Journal of Abnormal Psychology, 101(2), 219–224. TaggedEnd
TaggedPZhou, Y., Yang, Y., Shi, T., Song, Y., Zhou, Y., Zhang, Z., Guo, Y., Li, X., Liu, Y., Xu, G.,

Cheung, T., Xiang, Y.-T.,& Tang, Y. (2020). Prevalence and demographic correlates of poor

sleep quality among frontline health professionals in Liaoning Province, China During the

COVID-19 Outbreak. Frontiers in Psychiatry, 11, 520. doi:10.3389/fpsyt.2020.00520.TaggedEnd

9

TaggedEndJ. Koppehele-Gossel et al. International Journal of Clinical and Health Psychology 23 (2023) 100364

http://dx.doi.org/10.1177/0020764020915212
http://dx.doi.org/10.12871/00039829201832
http://dx.doi.org/10.1111/j.1365-2869.2012.01022.x
http://dx.doi.org/10.1038/nn.3719
http://dx.doi.org/10.1093/sleep/32.9.1191
http://dx.doi.org/10.1016/j.concog.2012.11.001
http://dx.doi.org/10.1016/S0140-6736(20)30185-9
http://dx.doi.org/10.1016/S0140-6736(20)30185-9
http://dx.doi.org/10.1016/j.concog.2020.103051
http://dx.doi.org/10.1093/occmed/kqaa074
http://refhub.elsevier.com/S1697-2600(22)00072-2/sbref0059
http://refhub.elsevier.com/S1697-2600(22)00072-2/sbref0059
http://refhub.elsevier.com/S1697-2600(22)00072-2/sbref0059
http://refhub.elsevier.com/S1697-2600(22)00072-2/sbref0059
http://dx.doi.org/10.3389/fpsyt.2020.00520

	Dreaming during a pandemic:  Low incorporation of COVID-19-specific themes and lucidity in dreams of psychiatric patients and healthy controls
	Introduction
	The present study

	Method
	Participants
	Study materials
	Procedures
	Dream coding
	LuCiD scale
	Statistical analyses

	Results
	Dream reports
	Dream content analysis
	Correlations of dream content frequencies with demographic characteristics, loneliness, pandemic-related fears, and psychiatric characteristics
	Lucidity and LuCiD scale

	Discussion
	Dream content
	Dream content and demographic characteristics, loneliness, fears related to the pandemic, and psychiatric characteristics
	Dream incorporation, mental health, and the vulnerability hypothesis
	Lucid dreaming during the pandemic

	Conclusion
	Declarations of Competing Interest
	Acknowledgments
	Supplementary materials
	References


