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1  |  INTRODUC TION

For many younger generations in Europe SARS- CoV- 2 represented 
the first serious and global crisis, both healthwise and economically. 
The disease is highly contagious, invisible in its transmission and 
potentially lethal (WHO, 2022). The rate at which the infection in-
creased since the beginning of 2020 has led many governments to 
enact drastic measures (lockdowns), restricting people's social lives 
and contributing to a general sense of insecurity. In short, the pan-
demic and its consequences on psychological well- being can be seen 
as a universal and long- lasting stressful life event.

As such, one would assume the pandemic to negatively impact 
sleep quality. Indeed, a multitude of studies has shown this to be 
the case (Blume et al., 2020; Casagrande et al., 2020; Cellini et al., 
2020; Duran & Erkin, 2021; Franceschini et al., 2020; Scarpelli et al., 
2021), although the degree to which sleep is affected varies strongly 
and systematically across samples. So far, the following risk factors 
for decreased sleep quality during the pandemic have been iden-
tified: working in health care (Abdulah & Musa, 2020; Alnofaiey 
et al., 2020; Badahdah et al., 2020; Herrero San Martin et al., 2020; 

Huang & Zhao, 2020; Y.- Q. Lin, Lin, et al., 2021a,b; Stojanov et al., 
2020; Xiao et al., 2020a; Zhang et al., 2020), exposure to COVID- 19 
patients (Abdulah & Musa, 2020; Franceschini et al., 2020; Zhang 
et al., 2020), being of younger age (L. Lin, Lin, et al., 2021a,b; Marelli 
et al., 2021; Peszka et al., 2021), female gender (Franceschini et al., 
2020; L. Lin, Lin, et al., 2021a,b; Marelli et al., 2021; Stanton et al., 
2020), or a proneness to anxiety and depression (Casagrande et al., 
2020; Franceschini et al., 2020; Xiao et al., 2020a,2020b; Yang et al., 
2020; Zhao et al., 2021). A meta- analysis on 44 sleep studies during 
the pandemic (Jahrami et al., 2021) reports the greatest prevalence 
of disturbed sleep in COVID- 19 patients with a pooled prevalence 
of 74.8%, followed by health care professionals (36%) and samples 
taken from the general population (32%). Since sleep impairments 
and an increased vulnerability to stress- vulnerability are gener-
ally elevated in psychiatric patients (Müller et al., 2016; van Oort 
et al., 2020), this population would be expected to be particularly 
affected by the disquieting circumstances evoked by the pandemic. 
Protective factors include social support (Xiao et al., 2020a,2020b) 
and higher education (Zhang et al., 2020). These findings, namely 
that personal exposure to COVID- 19 and personal concern about an 
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infection increase the vulnerability to insomnia while social support 
is protective of good sleep suggests that the extent to which the 
disease is perceived as a threat may constitute a moderating variable 
underlying the observed effects on sleep quality.

The aim of the present study was to investigate the impact of 
perceived threat on sleep quality and bad dreaming as well as other 
variables of psychological well- being (psychological symptoms and 
distress, depressive symptoms and anxiety), comparing healthy 
controls with psychiatric outpatients who represent an especially 
stress- vulnerable group. A second aim was to investigate whether 
sleep, psychological well- being, and perceived threat from the pan-
demic would vary across the course of the pandemic. Data were col-
lected during the first and the second lockdown in Germany.

2  |  METHOD

The recruitment of participants and the study procedure was ap-
proved by the local ethics committee and are in accordance with the 
declaration of Helsinki (World Medical Association, 2013).

2.1  |  Participants

The participants were recruited from the outpatient population of 
an emergency psychiatric hospital near Frankfurt (Vitos Hochtaunus 
gGmbH) and through an announcement at the website of the 
Goethe- University Frankfurt inviting students to participate and to 
pass on the invitation to their acquaintances. Patients were made 
aware of the study through their treating physicians and psychother-
apists. All patients were stable enough to be suitable for outpatient 
treatment. The participants were told the study was about sleep and 
dreaming during the pandemic and informed consent was obtained.

The first data set (Lockdown 1) was collected during April 2020, 
the second set (Lockdown 2) during November 2021. Participants of 
Lockdown 1 were not allowed to take part in the Lockdown 2 survey. 
To ensure anonymity, all study material was sent by mail. A stamped 
return envelope without the sender's details was enclosed. Thus, no 
personal information from the study participants could be related to 
the returned data sets. Subject numbers were assigned a posteriori 
and only to returned data sets.

Lockdown 1: A total of 72 out of 130 contacted participants sent 
back their responses. Of those, 20 participants identified themselves 
as outpatients (patients). Five participants of the non- patient group 
(controls) returned incomplete data sets and had to be excluded 
from further analysis resulting in a final sample of 20 patients (age 
M = 34.25 years (SD = 14.06)) and 47 controls (age M = 25.49 years 
(SD = 12.07); for details see Table 1). Diagnoses of patients can be 
found in Table 1.

Lockdown 2: A total of 43 data sets out of 64 were returned, 
consisting of ten patients and 33 controls. Two data sets (controls) 
were incomplete and had to be excluded, resulting in a final sample 

of ten patients (age M = 25.90 years, SD = 9.80) and 31 controls (age 
M = 28.37, SD = 8.11); for details see Table 1). Diagnoses of patients 
can be found in Table 1.

2.2  |  Questionnaires and dream diary

Sleep quality was assessed with the Pittsburgh Sleep Quality Index 
(PSQI; Buysse et al., 1989), Cronbach's alpha = .63. Psychological 
well- being was determined with the Beck's Depression Inventory II 
(BDI; Beck et al., 1996; Kühner et al., 2007), Cronbach's alpha = .93, 
the Beck's Anxiety Inventory (BAI; Beck et al., 1988), Cronbach's 
alpha = .94, and the Symptom Checklist 90 Standard (SCL- 90- S; 
Franke, 2014), Cronbach's alpha = .98. Perceived threat was as-
sessed through a self- constructed questionnaire comprising five 
questions pertaining to (1) the fear of infecting oneself, (2) fear that 
a close friend or relative will become infected, (3) extent of existen-
tial threat, i.e., job security, financial burden, health, (4) dismay about 
lockdown restrictions, and (5) loneliness. Responses were made 
on a 10- point Likert scale (0, not at all present to 10, very strongly 
present) and ratings were averaged to a mean score, Cronbach's 
alpha = .59. Sociodemographic information included alcohol and 
drug consumption. All participants (regardless of whether they were 
patients or controls) were asked about psychiatric treatment and di-
agnoses and thus assigned to the respective group.

The assessment of nightmare frequency was based on entries 
in a 14- day dream diary. Dreams were considered nightmares when 
they were accompanied by strong negative emotions with a startled 
awakening. “Bad dreams” were identified through question 5(h) of 
the PSQI, in accordance with Lin, Lin, et al. (2021)a,b.

2.3  |  Statistical analyses

MANOVAs were computed to investigate an effect of group (pa-
tients versus controls) on sleep and psychiatric variables (SCL- 90- S 
score, BDI-  and BAI- score) as well as threat evoked by the pandemic. 
Extreme outliers (values lying three interquartile ranges above the 
third or below the first quartile of the data) were excluded for mul-
tivariate analyses of variance (SCL- 90- S: #25, BDI: #2023, BAI: #25, 
#32, #47, #2008, see Figures S1– S5). Effect sizes were calculated 
using partial eta squared. Further, differences in the total frequency 
of nightmares were analysed with t- tests for independent samples. 
Differences in the presence of nightmares and bad dreams were 
analysed with Mann- Whitney U- tests. Non- parametric correlation 
coefficients (Spearman's rho) were calculated to test for associations 
between sleep quality, and psychological well- being and sociodemo-
graphic variables. Correlation analyses were conducted for the com-
bined samples of Lockdown 1 and 2 to increase the statistical power. 
Correlations within groups were carried out to examine whether 
patients and controls differed in the pattern of associations, correla-
tions within subgroups were also examined.
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3  |  RESULTS

During Lockdown 1, error variances (Levene's test) were homoge-
neous for the PSQI score (p = .275), the BDI score (p = .773) and 

perceived threat (p = .180), the SCL- 90- S global severity index 
(p = .080), but not for the BAI score (p = .028). Covariances were 
homogeneous, as assessed by Box's test (p = .623). As for Lockdown 
2, error variances were homogeneous for perceived threat (p = .889) 

TA B L E  1 Sociodemographic	characteristics

Lockdown 1 Lockdown 2

Patients 
(n = 20)

Controls 
(n = 47) Total

Patients 
(n = 10)

Controls 
(n = 31) Total

Age 34.25 25.49 28.10 25.90 28.37 27.75

M (SD) (14.06) (12.07) (13.22) (9.80) (8.11) (8.59)

n (%) n (%) N (%) n (%) n (%) N (%)

Sex

Female 15 (75) 43 (91) 58 (87) 9 (90) 26 (87)a 35 (87)

Male 5 (25) 4 (9) 9 (13) 1 (10) 4 (13) 5 (13)

Educational levelb

No school leaving certificate 1 (5) n.a. 1 (2) n.a. n.a. 1 (3)

Low 1 (5) 1 (2) 2 (3) n.a. n.a. n.a.

Middle 6 (30) 3 (6) 9 (13) n.a. 1 (3) 1 (3)

High school 9 (45) 38 (81) 47 (70) 5 (50) 9 (31) 14 (34)

University degree 3 (15) 5 (11) 8 (12) 5 (50) 19 (66) 24 (60)

Alcohol consumption per weekc

None 10 (50) 21 (47) 31 (48) 5 (50) 16 (53) 21 (52)

1 glass (wine/beer) 2 (10) 8 (18) 10 (15) 3 (30) 4 (13) 7 (18)

More than 1 glass 8 (40) 16 (35) 24 (37) 2 (20) 10 (34) 12 (30)

BMI (kg/m2)d

<25 11 (55) 43 (92) 54 (78) 8 (80) 23 (79) 31 (79)

25– 29.9 7 (35) 3 (6) 10 (15) 1 (10) 5 (18) 6 (16)

30– 34.9 1 (5) n.a. 1 (2) n.a. n.a. n.a.

>=35 1 (5) 1 (2) 2 (5) 1 (10) 1 (3) 2 (5)

Diagnosise

Depression 12f (60) 6 (60)

Bipolar 1 (5) 1 (10)

Anxiety 2 (10) 2 (20)

Adjustment disorder 1 (5)

Obsessive compulsive disorder 5 (25) 1 (10)

Eating disorder 2 (10) 1 (10)

Post- traumatic stress disorder 1 (5)

Attention deficit hyperactivity 
syndrome

1 (5) 2 (20)

Personality disorder 1 (5) 1 (10)

n.a., not available.
a Gender information is missing for one of the patients.
b Information on educational level is missing for two patients.
c Information on alcohol consumption is missing for two controls of LOCKDOWN 1.
d Information on BMI is missing for two controls of LOCKDOWN 2.
e Multiple diagnoses per patient possible. Percentages were calculated based on the number of patients and result in a number greater than 100 due 
to multiple diagnoses.
f Including one diagnosis of disthymia.
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but not for the other dependent variables (PSQI score: p = .027, 
SCL- 90- S global severity index, BDI score and BAI score: p < .001). 
Covariances were also not homogeneous (Box's test: p = .002).

As shown in Table 2, multivariate ANOVAs resulted in significant 
effects for group during both Lockdown 1 (p < .001) and Lockdown 
2, (p = .003). As all statistics (Pillai- Spur, Wilks- Lambda, Hotelling- 
Spur and Roy, see Table S1) showed similar results for both sam-
ples, the effects can be assumed to be relatively stable. Post- hoc 
univariate analyses of variance for each dependent variable and are 
reported below (3.1– 3.2, see Table 2).

3.1  |  PSQI global score and component scores

Post- hoc univariate analyses of variance found (as can be seen from 
Figure 1a) patients to report a significantly lower sleep quality com-
pared with controls during Lockdown 1 (F(1, 65) = 7.46, p = .008, 
ηp² = .10) as well as during Lockdown 2 (F(1, 39) = 5.34, p = .026, 

ηp² = .12; see Table 2). During Lockdown 1, the difference is mainly 
attributable to the component scores for “subjective sleep quality” 
and “sleep disturbances” (Figure 1b). During Lockdown 2 differences 
are present for all component scores (Figure 1c), which, however, 
did not reach significance. Still on a descriptive level the differ-
ences between patients and controls are similar for both lockdowns. 
Table 3 lists means and standard errors for all component scales of 
the PSQI.

3.2  |  SCL- 90- S, BDI, BAI and perceived 
threat of the pandemic

Analysis of between- subject effects found a significant effect of 
group on the global severity index of the SCL- 90- S during Lockdown 
2 (F(1, 39) = 12.51, p = .001, ηp² = .25), but not Lockdown 1 (see 
Table 2). Patients during Lockdown 1 and 2 scored significantly 
higher on the SCL- 90- S global severity index (see Table S2 for means 
and standard errors of the SCL- 90- S and its subscales).

Regarding scores for BDI- depression, in Lockdown 1, 45% of 
patients and 34% of controls reported symptoms indicative of at 
least a mild depression (BDI score >13; for details see Table S3), this 
difference did not reach significance, however. During Lockdown 
2, a total of 60% of patients vs. 10% of controls reported to be at 
least mildly depressed, resulting in a significant effect of group (t(1, 
38) = 22.80, p < .001, ηp² = .38; for means and standard errors see 
Table 2).

Regarding anxiety as measured by the BAI, increased lev-
els of anxiety were observed for both lockdowns (Lockdown 1: 
(F(1, 63) = 9.73, p = .003, ηp² = .14; Lockdown 2: (F(1, 39) = 13.40, 
p < .001, ηp² = .26) with patients reporting higher levels of anxiety 
compared with controls (for means and standard errors see Table 2). 
In Lockdown 1, 65% of patients vs. 28% of controls reported symp-
toms indicative of at least a mild anxiety disorder; in Lockdown 2 
this was the case for 70% of patients vs. 23% of controls (for details 
see Table S3).

Patients and controls did not differ regarding the perceived 
threat evoked by the pandemic during either Lockdown 1 (see 
Table 2). For details on means and standard errors for the individual 
items of the SARS- COV- 2- threat questionnaire see Table 4.

3.3  |  Nightmares and bad dreams

The overall number of recorded nightmares in the dream diaries was 
very low. During Lockdown 1, patients reported 196 dreams, three 
of which were nightmares (2%). Controls reported 482 dreams with 
15 nightmares (3%). During Lockdown 2, patients contributed 71 
dream reports including one nightmare (1%); controls reported 305 
dreams, seven of which were nightmares (2%). During Lockdown 1, a 
total of three patients and eight controls reported at least one night-
mare (see Table 5). During Lockdown 2, this applied to one patient 
and five controls. Statistically, the overall number of nightmares as 

TA B L E  2 Means,	standard	errors	for	patients	and	controls	
and one- way analyses of variance in variables of sleep and 
psychological well- being

Lockdown 1

Measure

Patients 
(n = 20)
M(SE)

Controls 
(n = 47)
M(SE) F (1, 66) ηp²

PSQI score 6.60 (0.52) 5.02 (0.31) 7.46**,b .10

SCL−90-	S	
GSIa

63.95 (2.64) 58.87 (1.80) 1.95c .03

BDI score 13.15 (2.33) 12.45 (1.52) 0.06 <.10

BAI score 12.40 (1.90) 6.50 (0.94) 9.73**,d .14

SARS- CoV- 2 
threat

4.15 (0.47) 4.35 (0.22) 0.20 <.01

Lockdown 2

Measure Patients 
(n = 10)

M(SE)

Controls 
(n = 30)

M(SE)

F (1, 39) ηp²

PSQI score 7.10 (1.44) 4.73 (0.36) 5.34* .12

SCL−90-	S	
GSI

63.56 (5.52)e 50.84 (1.96) 12.51** .25

BDI score 19.20 (4.10) 6.57 (1.28) 15.49***f .29

BAI score 13.80 (3.14) 5.77 (0.75) 13.40*** .26

SARS-	CoV−2	
threat

4.30 (0.47) 4.01 (0.28) 0.27g .01

*p < .05, **p < .01, *** p < .001 (two- sided).
aReported means and standard errors are based on t- values, ANOVA 
was conducted with raw values.
bncontrols = 46, df (1, 65).
cncontrols = 45, df (1, 64).
dncontrols = 44, df (1, 63).
en = 9.
fncontrols = 29, df (1, 38).
gncontrols = 31, df (1, 40).
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well as the dichotomous variable “presence of nightmares” was not 
significant (Table 5).

The analysis of bad dreams based on question 5(h) of the PSQI 
revealed a significantly higher portion of patients (50%) than 

controls (21%) to have experienced a bad dream at least once a 
week during the past 4 weeks during Lockdown 1, U(npatients = 20, 
ncontrols = 47) = 263.5, z = −2.99, p = .003 (Table 5). During 
Lockdown 2, 30% of patients and 19% of controls reported at 

F I G U R E  1 (a)	PSQI	score	(values	
above 5 indicate clinically relevant sleep 
impairments), sleep duration in hours and 
sleep efficiency in percent, separately 
for Lockdown 1 and 2. Sleep component 
scores for Lockdown 1 (b) and Lockdown 
2. (c) Subjective sleep quality with the 
levels: 0, very good; 1, good; 2, very poor; 
3, very bad; and sleep disturbances and 
use of sleep medication with the levels: 0, 
not at all in the last 4 weeks; 1, less than 
once a week; 2, once or twice a week; 
3, three or more last week; and daytime 
sleepiness with the levels: 0, no problems; 
1, seldom problems; 2, some problems; 3, 
bad problems. Error bars indicate standard 
errors, asterisks indicate significant 
differences between patients and controls 
(p < .05)

(a)

(b) (c)

TA B L E  3 Mean	and	standard	errors	of	the	mean	for	the	PSQI	and	component	scores	as	well	as	t- values for the comparison of patients 
and controls

Lockdown 1 Lockdown 2

Patients N = 20 Controls N = 47

pa

Patients N = 10 Controls N = 31

paVariable M (SE) M (SE) M(SE) M(SE)

Subjective sleep qualityb 1.35 (0.13) 0.91 (0.07) *** 0.40 (0.22) 0.06 (0.04) ns

Sleep latency >30 minc 1.55 (0.18) 1.38 (0.12) ns 1.90 (0.41) 1.06 (0.13) ns

Time sleeping (hours) 7.58 (0.29) 7.71 (0.12) ns 7.50 (0.28) 7.48 (0.12) ns

Sleep efficiency (%) 84.70 (1.87) 86.26 (1.13) ns 86.43 (3.94) 87.34 (2.30) ns

Sleep disturbancesc 1.45 (0.11) 1.13 (0.07) * 1.20 (0.20) 1.10 (0.07) ns

Sleep medicationc 0.20 (0.16) 0.02 (0.02) ns 0.90 (0.41) 0.39 (0.12) ns

Daytime sleepinessd 1.15 (0.15) 1.00 (0.11) ns 1.90 (0.28) 1.60 (0.16) ns

PSQI score 6.60 (0.52) 5.02 (0.31) ** 7.10 (1.44) 4.73 (0.36) ns

N Cut off >5 11 (55%) 20 (43%) 6 (60%) 9 (30%)

*p < .05, **p < .01, *** p < .001 (two- sided), ns =non- significant.
at- tests for unrelated samples were computed, after Bonferroni- correction (p = .00625) none of the comparisons between patients and controls 
would have reached significance.
bncontrols = 46; 0, very good; 1, good; 2, very poor; 3, very bad.
cAnswer categories: 0, not at all in the last 4 weeks; 1, less than once a week; 2, once or twice a week; 3, three or more last week.
d0, no problems; 1, seldom problems; 2, some problems; 3, bad problems caused by daytime sleepiness.
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least one bad dream per week. This contrast was not significant 
(see Table 5).

3.4  |  Associations between sleep quality and 
demographic variables, psychiatric diagnosis, and 
measures of psychological distress

Table 6 shows correlation coefficients for sleep quality (PSQI global 
score), demographic variables, group status (patients vs. controls) 
and reported psychological distress (BDI, BAI, SCL- 90- S) during 
Lockdown 1 and 2 combined. Patients had significantly higher PSQI- 
scores than controls (rRho (104) = .29, p = .003). In accordance with 
this finding, higher PSQI- scores were associated with greater over-
all SCL- 90- S symptomatology (SCL- 90- S: rRho (101) = .36, p < .001), 
symptoms of depression (rRho (102) = .35, p < .001) and anxiety 
(rRho (100) = .25, p = .010). Furthermore, measures of psychologi-
cal	distress	were	intercorrelated	(.67	≤rRho(100–	101)	≤.81,	p	≤	.001).	
Perceived threat by the pandemic (see Table 6 for details) was 
unrelated to sleep quality (PSQI global score), but related to SCL- 
90- S symptomatology (GSI: rRho (103) = .31, p = .001), depression 
(rRho (104) = .43, p < .001), and anxiety (rRho (102) = .28, p = .004). 
Furthermore, perceived threat was negatively correlated with age 
(rRho (106) =	−.25,	p = .009) indicating that especially younger par-
ticipants experienced the pandemic as dangerous.

Further analyses revealed that younger age was related to BAI- 
anxiety (rRho (28) =	−.56,	p = .001) and increased levels of perceived 
SARS- CoV- 2 threat (rRho (28) =	−.47,	p = .009) in patients but not in 
controls (see Table 7 for details). For controls, low sleep quality was 

related to depression (rRho (72) = .31, p < .001) and higher age with 
a higher educational level (rRho(75) = .38, p = .003; see Table 7 for 
details).

4  |  DISCUSSION

In Germany, the first lockdown took place in March 2020, with cur-
fews, contact restrictions, travel bans, new hygiene policies and 
the closing of numerous stores and public services such as schools, 
kindergartens and government offices. The second lockdown in 
November 2020 was similar but less restrictive in terms of store and 
school closings, but was also perceived as chaotic because of fre-
quently changing guidelines.

During the first lockdown period in Germany, our sample of psy-
chiatric patients reported poorer PSQI sleep quality compared with 
controls. This was mainly due to lower subjective sleep quality and 
more frequent sleep disturbances. The same pattern of PSQI sleep 
quality was observed for the Lockdown 2 data. However, most likely 
due to the smaller number of participants, this difference was not 
significant. An effect of gender as a moderating variable was also 
not observed (See Table S4). The improved sleep quality in controls 
could be viewed as a sign of resilience, in that healthy sleep remains 
relatively unaffected by external stressors (Gao & Scullin, 2020). By 
contrast, the higher PSQI- scores in patients during both lockdowns 
indicate a lower sleep quality. The relative mild impairment of sleep 
quality in controls during Lockdown 1 and their inconspicuous val-
ues during Lockdown 2 may be viewed as a sign of resilience, in that 
healthy sleep is only temporarily affected by external stressors and 

TA B L E  4 Means	and	standard	errors	for	the	SARS-	COV-	2	threat	items	and	overall	mean	of	all	five	items	for	Lockdown	1	and	2	separately	
for patients and controls

Lockdown 1 Patients n = 20 Controls n = 47
Total 
N = 67

Item M (SE) M (SE) pa M (SE)

Fear of infecting oneself 2.75 (0.58) 2.70 (0.34) ns 2.72 (0.29)

Fear of infection of a friend 5.70 (0.71) 5.87 (0.41) ns 5.82 (0.36)

Existential threat 3.75 (0.66) 3.17 (0.39) ns 3.34 (0.34)

Dismay about lockdown restrictions 4.95 (0.68) 5.72 (0.40) ns 5.49 (0.35)

Loneliness 3.60 (0.70) 4.30 (0.35) ns 4.09 (0.32)

Overall mean 4.15 (0.47) 4.35 (0.22) ns 4.29 (0.21)

Lockdown 2 n = 10 n = 31 N = 40

M (SE) M (SE) pa M (SE)

Fear of infecting oneself 2.80 (0.68) 3.55 (0.38) ns 3.37 (0.33)

Fear of infection of a friend 5.60 (0.93) 6.61 (0.40) ns 6.37 (0.38)

Existential threat 2.60 (0.79) 2.65 (0.44) ns 2.63 (0.38)

Dismay about lockdown restrictions 5.70 (1.03) 4.13 (0.44) ns 4.51 (0.43)

Loneliness 4.80 (0.90) 3.10 (0.46) ns 3.51 (0.42)

Overall mean 4.30 (0.47) 4.01 (0.29) ns 4.08 (0.24)

ns, non- significant.
at- tests for unrelated samples were computed to test differences between patients and controls.
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quick to return to pre- stress levels. The finding that sleep quality 
remains low across lockdowns in patients is more difficult to inter-
pret. It may indicate that sleep quality remains unaffected because 
the psychiatric impact on sleep outweighs any additional stressors. 
Alternatively, psychiatric illness may increase the risk to develop a 
sleep disorder in times of crisis. Albeit descriptive data support the 
latter hypothesis, the cross- sectional design of the current study 
does not permit a definite conclusion.

As indicated by the SCL- 90- S, patients were more burdened 
compared with controls during both lockdowns. A closer look at the 
SCL- 90- S subscales reveals that specifically, during Lockdown 1, pa-
tients showed increased levels of paranoid thinking compared with 
controls (see Table S2). During Lockdown 2, this was the case for 
compulsiveness and psychoticism (see Table S2).

For the BDI scores measured during Lockdown 1, patients and 
controls were similarly affected (45% and 34%, respectively). By 
contrast, during Lockdown 2, 60% of patients and only 7% of con-
trols reported feeling depressed to a clinically relevant degree. As 
the proportion of patients suffering from clinical depression was 
similar in both lockdowns (60%, each) this result was likely due to a 
deterioration of mood in patients and an improvement in controls. 
However, as the samples in Lockdown 1 and 2 were independent, 
this observation should be interpreted with caution. As with depres-
sion, patients showed more symptoms of anxiety during both lock-
downs compared with controls, again indicating a higher burden for 
patients.

Taken together, the assessed questionnaire data suggest that 
controls were better able to adapt to the pandemic while patient's 
well- being tended to deteriorate. Our interpretation that controls 
adapt easier to difficult circumstances are in line with a study by 
Kohút and colleagues (2021), who found a decrease in COVID- 19 
related fears over the time course of the pandemic.

Regarding nightmares and bad dreams, the overall number of 
nightmares was rather low and did not reveal any difference be-
tween patients and controls in either lockdown. By contrast, re-
ports of “bad dreams” revealed significant differences between both 
groups. While patients in both lockdowns reported high incidences 
of bad dreams, the proportion of bad dreams in controls was low in 
Lockdown 1 and similar to patients in Lockdown 2. Considering that 
even in pre- pandemic times bad dreams are highly frequent –  Robert 
and Zadra report 73% (2008), the finding of only few bad dreams for 
controls in the Lockdown 1 sample is more noteworthy than the in-
crease in the Lockdown 2 sample. Possibly, the Lockdown 1 data are 
indicative of an attempt to block out threatening cognitions to pro-
tect sleep. Here, it would be interesting to analyse the correspond-
ing dream reports with respect to associations with SARS- Cov- 2.

Concerning sleep quality, the hypothesis that threat evoked by 
the pandemic is related to sleep impairment as measured by the 
PSQI was not supported by the current data. Perceived threat due 
to the pandemic was comparable among patients and controls. The 
greatest concerns related to fears that a friend or relative would be-
come infected as well as contact restrictions. However, perceived 
threat was related to overall symptomatology as indicated by the TA
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global severity index of the SCL- 90, symptoms of BDI- depression, 
and BAI- anxiety. Thus, the more participants felt threatened by the 
pandemic, the more symptoms they reported. Furthermore, consis-
tent with the results reported by Quaglieri and colleagues (2021), 
perceived threat was negatively related to age indicating that espe-
cially the younger participants felt threatened or, alternatively, the 
older ones remained more serene. We consider the former interpre-
tation more likely, as it is in line with the findings reported by Peszka 
et al. (2021) who found sleep hygiene to be affected especially wors-
ened in the young.

5  |  LIMITATIONS

The main limitation of the present study is the small sample size, 
and the study of larger samples is highly desirable. In addition, 
to obtain independent samples from both lockdowns, participants 
who agreed to participate during the first lockdown were not al-
lowed to participate in the second survey during Lockdown 2. In 
addition, gender is not evenly distributed, primarily due to the 
large number of psychology students participating in the study. 
Accordingly, the patient population of Lockdown 1 is older than 

TA B L E  6 Non-	parametric	correlations	(Spearman’s-	rho)	of	PSQI,	diagnosis,	age	and	gender	with	variables	of	psychological	well-	being	for	
the whole sample (Na = 102– 108)

Diagnosis Age Genderb
Educational 
levelc

SCL−90- S 
score BDI score BAI score

SARS- CoV−2 
threat

PSQI score .29** .04 .00 −.13 .36** .35** .25** .18

Diagnosis .14 −.14 −.15 .30** .22* .34** −.01

Age – −.06 .19 −.27** −.31** −.24* −.25**

Gender – .08 −.02 .03 −.03 .12

Educational 
level

– −.31** −.21* −.04 −.03

SCL−90-	S	score – .81** .76** .31**

BDI score – .67** .43**

BAI score .28**

*p < .05, ** p < .01 (two- sided).
aExtreme values for SCL- 90- S (#25), BDI score (#2023) and BAI score (#25, 32, 47, 2008) were excluded from the data set. b1, male; 2, female.
b1, no school leaving certificate; 2, low; 3, middle; 4, high school; 5, university degree.

TA B L E  7 Non-	parametric	correlations	(Spearman’s-	rho)	of	PSQI	with	age	and	gender	with	variables	of	psychological	distress

Patients N = 29– 30 Age Gendera
Educational 
levelb

SCL−90- S 
scorec BDI scorec BAI scorec

SARS- CoV−2 
threat

PSQI score −.01 −.21 −.10 .40* .25 .23 .21

Age −.20 −.07 −.57** −.61** −.56** −.47**

Gender .24 −.04 −.07 .08 .27

Educational level −.18 −.04 .10 −.04

SCL−90	score .89** .83** .56**

BDI score .74** .49**

BAI score .56**

Controls N = 70– 76

PSQI score .02 .18 −.02 .24* .31** .13 .15

Age .05 .38** −.27* −.25* −.20 −.11

Gender −.04 .07 .11 .02 .04

Educational level −.28* −.26* .03 −.00

SCL−90	score .75** .67** .18

BDI score .56** .40**

BAI score .18

*p < .05, ** p < .01 (two- sided).
a1, male; 2, female.
b1, no school leaving certificate; 2, low; 3, middle; 4, high school; 5, university degree.
cExtreme values for SCL- 90- S (#25), BDI score (#2023) and BAI score (#25, 32, 47, 2008) were excluded from the data set.
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that of the control group. Therefore, the age and diagnosis vari-
ables in Lockdown 1 could be confounded. However, no correla-
tion between age and diagnosis was found for the entire sample 
(Table 6, rRho = .14, n.s.). In addition, as samples of Lockdown 1 and 
2 were independent, conclusions about longitudinal trends remain 
speculative.

The perceived threat of SARS- CoV- 2 was queried using self- 
constructed items. The reliability of this measure is rather low 
(Cronbach's alpha = .59). This might be a result of the low sample 
size. Alternatively, it could be attributed to the small number of 
items, as reliability depends largely on the number of items and their 
heterogeneity (Dehne & Schupp, 2007). Nevertheless, the negative 
correlation with age appears to be consistent with previous publi-
cations on perceived threat during the pandemic (Quaglieri et al., 
2021).

6  |  CONCLUSION

To summarize, our data support a resilience or adjustment view 
for the group of healthy controls during a worldwide crisis (Gao & 
Scullin, 2020), in that sleep quality as well as psychiatric symptoms 
improved across the two lockdowns in the group of healthy controls. 
By contrast, patients reported lower sleep quality and higher load 
of psychiatric symptoms that intensify over the time course of the 
pandemic. Especially the young seem to be affected most by the 
pandemic. Taken together, these findings suggest that psychiatric 
patients, as well as the young, represent a vulnerable part of society 
that should be given special attention and support from the health 
care system.

CONFLIC T OF INTERE S T
None.

AUTHOR CONTRIBUTION
U.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. analysed the data. U.V., A.K., S.W. 
and J.K.- G. wrote the manuscript. All of the authors discussed the 
results and commented on the manuscript.

DATA AVAIL ABILIT Y S TATEMENT
Data available on request from the authors.

ORCID
Judith Koppehele- Gossel  https://orcid.
org/0000-0002-7745-2051 
Lena- Marie Weinmann  https://orcid.org/0000-0001-7494-0706 

R E FE R E N C E S
Abdulah, D. M., & Musa, D. H. (2020). Insomnia and stress of physicians 

during COVID- 19 outbreak. Sleep Medicine, X, 2, 100017. https://
doi.org/10.1016/j.sleepx.2020.100017.

Alnofaiey, Y. H., Alshehri, H. A., Alosaimi, M. M., Alswat, S. H., Alswat, 
R. H., Alhulayfi, R. M., Alghamdi, M. A., & Alsubaie, R. M. (2020). 
Sleep disturbances among physicians during COVID- 19 pandemic. 
BMC Research Notes, 13(1), 493. https://doi.org/10.1186/s1310 4- 
020- 05341 - 6

Badahdah, A. M., Khamis, F., & Al Mahyijari, N. (2020). Sleep quality 
among health care workers during the COVID- 19 pandemic. Journal 
of Clinical Sleep Medicine, 16(9), 1635. https://doi.org/10.5664/
jcsm.8624

Beck, A. T., Epstein, N., Brown, G., & Steer, R. A. (1988). An inventory 
for measuring clinical anxiety: Psychometric properties. Journal 
of Consulting and Clinical Psychology, 56(6), 893– 897. https://doi.
org/10.1037/0022- 006X.56.6.893

Beck, A. T., Steer, R. A., Ball, R., & Ranieri, W. F. (1996). Comparison of 
Beck depression inventories- IA and- II in psychiatric outpatients. 
Journal of Personality Assessment, 67(3), 588– 597. https://doi.
org/10.1207/s1532 7752j pa6703_13

Blume, C., Schmidt, M. H., & Cajochen, C. (2020). Effects of the 
COVID- 19 lockdown on human sleep and rest- activity rhythms. 
Current Biology, 30(14), R795– R797. https://doi.org/10.1016/j.
cub.2020.06.021

Buysse, D. J., Reynolds, C. F., Monk, T. H., Berman, S. R., & Kupfer, D. J. 
(1989). The Pittsburgh sleep quality index: A new instrument for 
psychiatric practice and research. Psychiatry Research, 28(2), 193– 
213. https://doi.org/10.1016/0165- 1781(89)90047 - 4

Casagrande, M., Favieri, F., Tambelli, R., & Forte, G. (2020). The enemy 
who sealed the world: Effects quarantine due to the COVID- 19 
on sleep quality, anxiety, and psychological distress in the Italian 
population. Sleep Medicine, 75, 12– 20. https://doi.org/10.1016/j.
sleep.2020.05.011

Cellini, N., Canale, N., Mioni, G., & Costa, S. (2020). Changes in sleep 
pattern, sense of time and digital media use during COVID- 19 lock-
down in Italy. Journal of Sleep Research, 29(4), e13074. https://doi.
org/10.1111/jsr.13074

Dehne, M., & Schupp, J. (2007). Persönlichkeitsmerkmale im sozio- 
oekonomischen panel (SOEP)- Konzept, Umsetzung und empirische 
Eigenschaften. Research Notes, 26(1), 70.

Duran, S., & Erkin, Ö. (2021). Psychologic distress and sleep quality 
among adults in Turkey during the COVID- 19 pandemic. Progress in 
Neuro- Psychopharmacology and Biological Psychiatry, 107, 110254. 
https://doi.org/10.1016/j.pnpbp.2021.110254.

Franceschini, C., Musetti, A., Zenesini, C., Palagini, L., Scarpelli, S., 
Quattropani, M. C., Lenzo, V., Freda, M. F., Lemmo, D., Vegni, 
E., Borghi, L., Saita, E., Cattivelli, R., De Gennaro, L., Plazzi, G., 
Riemann, D., & Castelnuovo, G. (2020). Poor sleep quality and its 
consequences on mental health during the COVID- 19 lockdown in 
Italy. Frontiers in Psychology, 11, 574475. https://doi.org/10.3389/
fpsyg.2020.574475.

Franke, G. H. (2014). SCL- 90®- S. Symptom- checklist- 90®- standard- 
manual. Hogrefe. http://www.testz entra le.de/progr amm/sympt 
om- check list- 90r- stand ard.htm

Gao, C., & Scullin, M. K. (2020). Sleep health early in the coronavi-
rus disease 2019 (COVID- 19) outbreak in the United States: 
Integrating longitudinal, cross- sectional, and retrospective re-
call data. Sleep Medicine, 73, 1– 10. https://doi.org/10.1016/j.
sleep.2020.06.032

Herrero San Martin, A., Parra Serrano, J., Diaz Cambriles, T., Arias Arias, 
E. M., Muñoz Méndez, J., del Yerro Álvarez, M. J., & González 
Sánchez, M. (2020). Sleep characteristics in health workers ex-
posed to the COVID- 19 pandemic. Sleep Medicine, 75, 388– 394. 
https://doi.org/10.1016/j.sleep.2020.08.013

Huang, Y., & Zhao, N. (2020). Generalized anxiety disorder, depressive 
symptoms and sleep quality during COVID- 19 outbreak in China: 
A web- based cross- sectional survey. Psychiatry Research, 288, 
112954. https://doi.org/10.1016/j.psych res.2020.112954.

https://orcid.org/0000-0002-7745-2051
https://orcid.org/0000-0002-7745-2051
https://orcid.org/0000-0002-7745-2051
https://orcid.org/0000-0001-7494-0706
https://orcid.org/0000-0001-7494-0706
https://doi.org/10.1016/j.sleepx.2020.100017
https://doi.org/10.1016/j.sleepx.2020.100017
https://doi.org/10.1186/s13104-020-05341-6
https://doi.org/10.1186/s13104-020-05341-6
https://doi.org/10.5664/jcsm.8624
https://doi.org/10.5664/jcsm.8624
https://doi.org/10.1037/0022-006X.56.6.893
https://doi.org/10.1037/0022-006X.56.6.893
https://doi.org/10.1207/s15327752jpa6703_13
https://doi.org/10.1207/s15327752jpa6703_13
https://doi.org/10.1016/j.cub.2020.06.021
https://doi.org/10.1016/j.cub.2020.06.021
https://doi.org/10.1016/0165-1781(89)90047-4
https://doi.org/10.1016/j.sleep.2020.05.011
https://doi.org/10.1016/j.sleep.2020.05.011
https://doi.org/10.1111/jsr.13074
https://doi.org/10.1111/jsr.13074
https://doi.org/10.1016/j.pnpbp.2021.110254
https://doi.org/10.3389/fpsyg.2020.574475
https://doi.org/10.3389/fpsyg.2020.574475
http://www.testzentrale.de/programm/symptom-checklist-90r-standard.htm
http://www.testzentrale.de/programm/symptom-checklist-90r-standard.htm
https://doi.org/10.1016/j.sleep.2020.06.032
https://doi.org/10.1016/j.sleep.2020.06.032
https://doi.org/10.1016/j.sleep.2020.08.013
https://doi.org/10.1016/j.psychres.2020.112954


10 of 10  |     KOPPEHELE- GOSSEL Et aL.

Jahrami, H., BaHammam, A. S., Bragazzi, N. L., Saif, Z., Faris, M., & Vitiello, 
M. V. (2021). Sleep problems during the COVID- 19 pandemic by 
population: A systematic review and meta- analysis. Journal of 
Clinical Sleep Medicine, 17(2), 299– 313. https://doi.org/10.5664/
jcsm.8930

Kohút, M., Kohútová, V., & Halama, P. (2021). Big Five predictors of 
pandemic- related behavior and emotions in the first and sec-
ond COVID- 19 pandemic wave in Slovakia. Personality and 
Individual Differences, 180, 110934. https://doi.org/10.1016/j.
paid.2021.110934

Kühner, C., Bürger, C., Keller, F., & Hautzinger, M. (2007). Reliabilität 
und Validität des revidierten Beck- Depressionsinventars (BDI- II): 
Befunde aus deutschsprachigen Stichproben. Der Nervenarzt, 78(6), 
651– 656. https://doi.org/10.1007/s0011 5- 006- 2098- 7

Lin, L., Wang, J., Ou- yang, X., Miao, Q., Chen, R., Liang, F., Zhang, Y., 
Tang, Q., & Wang, T. (2021). The immediate impact of the 2019 
novel coronavirus (COVID- 19) outbreak on subjective sleep sta-
tus. Sleep Medicine, 77, 348– 354. https://doi.org/10.1016/j.
sleep.2020.05.018

Lin, Y. Q., Lin, Z. X., Wu, Y. X., Wang, L., Zeng, Z. N., Chen, Q. Y., Wang, L., 
Xie, X. L., & Wei, S. C. (2021). Reduced sleep duration and sleep ef-
ficiency were independently associated with frequent nightmares 
in Chinese frontline medical workers during the coronavirus dis-
ease 2019 outbreak. Frontiers in Neuroscience, 14, 631025. https://
doi.org/10.3389/fnins.2020.631025.

Marelli, S., Castelnuovo, A., Somma, A., Castronovo, V., Mombelli, S., 
Bottoni, D., Leitner, C., Fossati, A., & Ferini- Strambi, L. (2021). 
Impact of COVID- 19 lockdown on sleep quality in university stu-
dents and administration staff. Journal of Neurology, 268(1), 8– 15. 
https://doi.org/10.1007/s0041 5- 020- 10056 - 6

Müller, M. J., Olschinski, C., Kundermann, B., & Cabanel, N. (2016). 
Subjective sleep quality and sleep duration of patients in a psychiat-
ric hospital. Sleep Science, 9(3), 202– 206. https://doi.org/10.1016/j.
slsci.2016.08.004

Peszka, J., Mastin, D., Kennedy, L., Sestir, M., & Harsh, J. (2021). 189 
Changes in sleep hygiene and sleepiness following social distanc-
ing related to COVID- 19. Sleep, 44(Supplement_2), A76. https://doi.
org/10.1093/sleep/ zsab0 72.188

Quaglieri, A., Lausi, G., Fraschetti, A., Burrai, J., Barchielli, B., Pizzo, A., 
Cordellieri, P., De Gennaro, L., Gorgoni, M., Ferlazzo, F., Sdoia, S., 
Zivi, P., Giannini, A. M., & Mari, E. (2021). “Stay at Home” in Italy 
during the COVID- 19 Outbreak: A longitudinal study on individual 
well- being among different age groups. Brain Sciences, 11(8), 993. 
https://doi.org/10.3390/brain sci11 080993

Robert, G., & Zadra, A. (2008). Measuring nightmare and bad dream 
frequency: impact of retrospective and prospective instru-
ments. Journal of sleep research, 17, 132– 139. https://doi.
org/10.1111/j.1365- 2869.2008.00649.x

Scarpelli, 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. Journal of Sleep Research, 
https://doi.org/10.1111/jsr.13429

Stanton, R., To, Q. G., Khalesi, S., Williams, S. L., Alley, S. J., Thwaite, T. 
L., Fenning, A. S., & Vandelanotte, C. (2020). Depression, anxiety 
and stress during COVID- 19: Associations with changes in phys-
ical activity, sleep, tobacco and alcohol use in Australian adults. 

International Journal of Environmental Research and Public Health, 
17(11), 4065. https://doi.org/10.3390/ijerp h1711 4065

Stojanov, J., Malobabic, M., Stanojevic, G., Stevic, M., Milosevic, V., & 
Stojanov, A. (2020). Quality of sleep and health- related quality of 
life among health care professionals treating patients with coro-
navirus disease- 19. International Journal of Social Psychiatry, 67(2), 
175– 181. https://doi.org/10.1177/00207 64020 942800

van Oort, J., Kohn, N., Vrijsen, J. N., Collard, R., Duyser, F. A., Brolsma, S. 
C. A., Fernández, G., Schene, A. H., Tendolkar, I., & van Eijndhoven, 
P. F. (2020). Absence of default mode downregulation in response 
to a mild psychological stressor marks stress- vulnerability across 
diverse psychiatric disorders. NeuroImage: Clinical, 25, 102176. 
https://doi.org/10.1016/j.nicl.2020.102176.

World Health Organization (2022). Coronavirus disease (COVID- 19). 
Retrieved from: https://www.who.int/healt h- topic s/coron avirus.

World Medical Association (2013). World Medical Association 
Declaration of Helsinki: ethical principles for medical research in-
volving human subjects. Journal of the American Medical Association, 
310, 2191– 2194.

Xiao, H., Zhang, Y., Kong, D., Li, S., & Yang, N. (2020a). The effects of 
social support on sleep quality of medical staff treating patients 
with coronavirus disease 2019 (COVID- 19) in January and February 
2020 in China. Medical Science Monitor, 26, e923549. https://doi.
org/10.12659/ MSM.923549

Xiao, H., Zhang, Y., Kong, D., Li, S., & Yang, N. (2020b). Social capital and 
sleep quality in individuals who self- isolated for 14 days during 
the coronavirus disease 2019 (COVID- 19) outbreak in January 
2020 in China. Medical Science Monitor, 26, e923921. https://doi.
org/10.12659/ MSM.923921

Yang, Y., Zhu, J., Yang, S., Lin, H., Chen, Y., Zhao, Q., & Fu, C. (2020). 
Prevalence and associated factors of poor sleep quality among 
Chinese returning workers during the COVID- 19 pandemic. Sleep 
Medicine, 73, 47– 52. https://doi.org/10.1016/j.sleep.2020.06.034

Zhang, C., Yang, L., Liu, S., Ma, S., Wang, Y., Cai, Z., Du, H., Li, R., Kang, 
L., Su, M., Zhang, J., Liu, Z., & Zhang, B. (2020). Survey of insom-
nia and related social psychological factors among medical staff 
involved in the 2019 novel coronavirus disease outbreak. Frontiers 
in Psychiatry, 11, 306. https://doi.org/10.3389/fpsyt.2020.00306

Zhao, X., Lan, M., Li, H., & Yang, J. (2021). Perceived stress and sleep qual-
ity among the non- diseased general public in China during the 2019 
coronavirus disease: A moderated mediation model. Sleep Medicine, 
77, 339– 345. https://doi.org/10.1016/j.sleep.2020.05.021

SUPPORTING INFORMATION
Additional supporting information may be found in the online 
version	of	the	article	at	the	publisher’s	website.

How to cite this article: Koppehele- 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, 00, e13565. https://doi.
org/10.1111/jsr.13565

https://doi.org/10.5664/jcsm.8930
https://doi.org/10.5664/jcsm.8930
https://doi.org/10.1016/j.paid.2021.110934
https://doi.org/10.1016/j.paid.2021.110934
https://doi.org/10.1007/s00115-006-2098-7
https://doi.org/10.1016/j.sleep.2020.05.018
https://doi.org/10.1016/j.sleep.2020.05.018
https://doi.org/10.3389/fnins.2020.631025
https://doi.org/10.3389/fnins.2020.631025
https://doi.org/10.1007/s00415-020-10056-6
https://doi.org/10.1016/j.slsci.2016.08.004
https://doi.org/10.1016/j.slsci.2016.08.004
https://doi.org/10.1093/sleep/zsab072.188
https://doi.org/10.1093/sleep/zsab072.188
https://doi.org/10.3390/brainsci11080993
https://doi.org/10.1111/j.1365-2869.2008.00649.x
https://doi.org/10.1111/j.1365-2869.2008.00649.x
https://doi.org/10.1111/jsr.13429
https://doi.org/10.3390/ijerph17114065
https://doi.org/10.1177/0020764020942800
https://doi.org/10.1016/j.nicl.2020.102176
https://www.who.int/health-topics/coronavirus.
https://doi.org/10.12659/MSM.923549
https://doi.org/10.12659/MSM.923549
https://doi.org/10.12659/MSM.923921
https://doi.org/10.12659/MSM.923921
https://doi.org/10.1016/j.sleep.2020.06.034
https://doi.org/10.3389/fpsyt.2020.00306
https://doi.org/10.1016/j.sleep.2020.05.021
https://doi.org/10.1111/jsr.13565
https://doi.org/10.1111/jsr.13565

