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A B S T R A C T   

The Covid-19 pandemic resulted in repeated, prolonged restrictions in daily life. Social distancing policies as well 
as health anxiety are thought to lead to mental health impairment. However, there is lack of longitudinal data 
identifying at-risk populations particularly vulnerable for elevated Covid-19-related distress. 

We collected data of N = 1268 participants (n = 622 healthy controls (HC), and n = 646 patients with major 
depression, bipolar disorder, schizophrenia or schizoaffective disorder) at baseline before (2014–2018) and 
during (April-May 2020) the first lockdown in Germany. We obtained information on Covid-19 restrictions 
(number and subjective impact of Covid-19 events), and Covid-19-related distress (i.e., subjective fear and 
isolation). Using multiple linear regression models including trait variables and individual Covid-19 impact, we 
sought to predict Covid-19-related distress. 

HC and patients reported similar numbers of Covid-19-related events, and similar subjective impact rating. 
They did not differ in Covid-19-related subjective fear. Patients reported significantly higher subjective isolation. 
30.5% of patients reported worsened self-rated symptoms since the pandemic. Subjective fear in all participants 
was associated with trait anxiety (STAI-T), conscientiousness (NEO-FFI), Covid-19 impact, and sex. Subjective 
isolation in HC was associated with social support (FSozu), Covid-19 impact, age, and sex; in patients, it was 
associated with social support and Covid-19 impact. 

Our data shed light on differential effects of the pandemic in psychiatric patients and HC. Low social support, 
high conscientiousness and high trait anxiety are associated with elevated distress during the pandemic. These 
variables might be valuable for the creation of risk profiles of Covid-19-related distress for direct translation into 
clinical practice.   

Introduction 

The Covid-19 pandemic and its ramifications can be considered a 

global stressor (Kaye-Kauderer et al., 2021). The actual impact of 
stressors on mental health depend on stressor characteristics, as well as 
traits of the exposed individuals (Alisic et al., 2014; Hensley and Varela, 
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2008; Kendler et al., 2006; Marin et al., 2011). The Covid-19 pandemic 
has generated a qualitatively new challenge for mental health (Johns 
Hopkins University, https://coronavirus.jhu.edu/map.html). 

Social distancing, a commonly implemented measure to limit virus 
spread, has put large parts of the population in social isolation for a 
prolonged period (Kira et al. 2020). This might also restrict availability 
of social support systems, including access to mental health care, leading 
to increased stressor load (Banerjee and Rai, 2020; Mancini, 2020). 
Social isolation is known to affect mental and physical health negatively, 
with effect sizes similar to premature mortality in hypertension and 
hyperglycaemia (Aleman and Sommer, 2020; Holt-Lunstad et al., 2015, 
2010; Wang et al., 2017). Experts have warned that using social isolation 
as a strategy to contain the Covid-19 pandemic could result in a future 
mental-health pandemic, including increased suicide risk (“Keep mental 
health in mind,” 2020; Parrish, 2020; Pfefferbaum and North, 2020; 
Reger et al., 2020). In previous, smaller epidemics, such as severe acute 
respiratory syndrome (SARS), an increase in suicides was reported 
especially in elderly adults, which was associated with social isolation 
and anxiety (Yip et al., 2010). First data from Japan show a 16% increase 
in suicides following the second wave of the Covid-19 pandemic (July-
–October 2020) (Tanaka and Okamoto, 2021). 

Even though lockdown restrictions and infection rates vary across 
countries, current Covid-19 cross-sectional studies suggest elevated 
stress and negative affect increase across the general population 
worldwide. In a recent study in the Mexican population (N = 1,105), half 
of the participants (50.3%) reported moderate to severe levels of psy-
chological distress due to Covid-19, as well as 22.6% reporting moderate 
to severe symptoms of anxiety (Cortés-Álvarez et al., 2020). In an 
American representative sample (N = 10,368), more than 25% reported 
moderate to severe anxiety symptoms associated with the pandemic 
(Fitzpatrick et al., 2020). A review of four studies in the Chinese general 
population consistently found increased symptoms of anxiety and 
depression, as well as self-reported stress (Rajkumar, 2020). In another 
large cross-sectional study of the general Chinese population (N = 56, 
679), participants reported several mental health symptoms, including 
depressive symptoms (27.9%), anxiety symptoms (31.6%), insomnia 
(29.2%), and acute stress symptoms (24.4%) (Shi et al., 2020). 
Reviewing 25 longitudinal studies and natural experiments in a 
meta-analysis, Prati and Mancini (2021) report a small, but highly 
heterogenous effect of lockdown measures on mental health across 
studies, and stress the need for further investigation of subgroups which 
might be at particular risk for adverse mental health effects. 

Two meta-analyses reviewing mostly cross-sectional studies (up to 
May 2020) identified female gender, younger age (≤40 years), social 
isolation, and presence of chronic/psychiatric illness, among others, as 
risk factors for increased mental distress during the pandemic (Luo et al., 
2020; Xiong et al., 2020). Indeed, individuals with previous or current 
mental health problems constitute a vulnerable group, as (psychosocial) 
stressors are known to exacerbate existing symptoms of major depres-
sion (Burke et al., 2005; Kendler et al., 1999). The additional stress of the 
pandemic and concomitant social isolation might be particularly detri-
mental to individuals already at poor mental health. In a recent 
case-control study, psychiatric patients were shown to report higher 
worries about physical health, as well as higher anger and impulsivity 
symptoms compared to healthy controls during the pandemic (Hao 
et al., 2020). 

Apart from interindividual differences, stressor characteristics can 
also affect mental health outcomes. Covid-19-specific stressors (e.g., 
quarantine, health worries), were also associated with depressive 
symptoms, loneliness and decreased well-being, among others. Inter-
estingly, in a recent case-control study, healthy controls were shown to 
be more negatively affected by these stressors than patients (Rek et al., 
2021). 

While cross-sectional studies provide data of the impact on mental 
health across multiple populations, they lack longitudinal assessments 
that are better suited to examine the complex relationship between 

current and pre-pandemic mental health status. Indeed, Shanahan et al. 
(2020) showed that distress preceding the pandemic was the strongest 
predictor of emotional distress during the pandemic itself. Ahrens et al. 
(2021) described differential mental health trajectories in a longitudinal 
analysis during lockdown. They identified social support and feelings of 
loneliness, among others, to be positive and negative predictors of 
mental health outcomes, respectively. Pierce et al. (2021) identified a 
subgroup of individuals with deteriorating mental health over time 
(7%). Pre-existing physical or mental health issues, financial difficulties, 
minority ethnic status, and SARS-CoV-2 infection were predictors of 
poor mental health. 

In this study, we analysed data on Covid-19 impact and subjective 
distress in an ongoing large longitudinal German bi-center cohort, 
including patients with affective and psychotic disorders, and healthy 
individuals (Kircher et al., 2018). Participants of this unique large 
cohort had been deeply phenotyped, including structured diagnostic 
assessment, before the pandemic, and were now re-assessed after 
exposure to social distancing and isolation measures implemented dur-
ing the first lockdown in Germany. Trait markers, indicative of risk for 
mental distress or disorders, might modulate individual level of 
Covid-19 distress. Based on the literature, we selected eleven variables 
previously associated with mental health problems which are relatively 
stable across time, i.e.: childhood maltreatment, familial risk, social 
support, resilience, IQ, trait anxiety, and the Big Five personality traits 
(i.e. openness, conscientiousness, extraversion, agreeableness, neuroti-
cism) (See Supplement Table 1). This allowed us to test 1) how Covid-19 
restrictions impact HC and patients, and 2) which baseline variables 
predict Covid-19 distress. 

Method 

Sample description 

The DFG FOR2107 cohort is a bi-center, longitudinal study investi-
gating healthy controls (HC), and patients with MDD, bipolar disorder 
(BP), schizophrenia (SZ), and schizoaffective disorder (SZA) (Kircher 
et al., 2019). The study was approved by the ethics committees of the 
universities of Marburg and Münster, Germany, in accordance with the 
Declaration of Helsinki. Between 2014 – 2018, participants in this study 
underwent baseline testing in Marburg and Münster, during which trait 
data was assessed. Median of baseline data collected in 2016 (36.6%), 
four years before the Covid-19 telephone interview in 2020 was con-
ducted. Trait data assessment was therefore not influenced by potential 
confounding effects of the pandemic. From April – May 2020, during the 
first lockdown in Germany, we contacted n = 1928 individuals who had 
previously participated in baseline testing. Of these, n = 526 could not 
be contacted, and n = 134 did not want to participate in the telephone 
survey, thus leaving a final sample of N = 1268 for analysis (65.5% 
female; HC n = 622, patients n = 646; MDD n = 514, BD n = 74, SZ n =
33, SZA n = 25). Those participants had data from two timepoints: 
baseline testing (trait data, between 2014 and 2018), and during the 
pandemic (Covid-19 impact and distress, between April and May 2020). 
HCs were significantly (p=.004) younger than patients (M = 40.67, 
SD=13.34; M = 42.70, SD=13.40, respectively, at time of Covid-19 
telephone interview. Based on the literature, we chose eleven traits 
associated with mental health outcomes: Big Five (NEO-FFI), social 
support (F-SozU), IQ (MWT-B), childhood maltreatment (CTQ), familial 
risk (assessed using a questionnaire), resilience (RS-25), and trait anxi-
ety (STAI-T) (Costa and McCrae, 1992; Fydrich et al., 2007; Laux et al., 
1981; Lehrl, 2005; Leppert et al., 2008; Wingenfeld et al., 2010). Table 1 
lists sociodemographic and test data at baseline. 

Data collection 

Social distancing measures and formal regulations issued by the 
German Federal Government on March 22nd, 2020 included severe 
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reductions of interpersonal contacts in both social (e.g., closing of 
gathering places, restrictions in meeting people) and occupational areas 
of daily life (e.g., closing of schools, working from home). The re-
strictions were in place during the entire data collection process (Fig. 1). 

We obtained lockdown data from April 7th, 2020 – May 8th, 2020. 
Trained research assistants conducted 20-minute semi-structured tele-
phone interviews. The team was briefed to provide information about 
help hotlines if participants reported increased psychiatric symptoms 
due to Covid-19. We assessed Covid-19 impact through self-reported 
impact rating of Covid-19-related incidents (Table 1). Those Covid-19- 
related incidents included 11 types of events, i.e., quarantine, working 
from home, loss of recreational activities, cancelation of private travel, 
cancelation of work travel, loss of childcare options, paused studies at 
school or university, restrictions in health care, pecuniary damage, 
short-time work, and loss of job. If participants had experienced such an 
incident, they were asked to rate its valence (positive or negative) and 
intensity (0 – 5 Likert-scales, with higher scores indicating higher in-
tensity). Covid-19 impact was calculated by adding all intensity-related 
ratings, irrespective of their perceived valence. Negative Covid-19 

impact rating and positive Covid-19 impact rating were calculated by 
only adding intensity ratings for either negatively, or positively rated 
items, respectively. This was based on scoring done in the life event 
questionnaire (LEQ) (Norbeck, 1984). 

Covid-19 distress was operationalized as Covid-19-related subjective 
fear and isolation (Table 1). We obtained self-report ratings of Covid-19- 
related subjective fear (subjective fear) and Covid-19-related subjective 
isolation (subjective isolation). Subjective fear was calculated by adding 
the ratings of three items “fear of Covid-19 regarding own health”, “fear 
of Covid-19 regarding health of associated persons”, and “fear of Covid- 
19-related economic and social consequences”, each rated on a six- 
point-Likert scale. Subjective isolation was assessed by prompting par-
ticipants to think about current lockdown restrictions and then to 
answer three items of the revised UCLA loneliness scale (“There is no one 
I can turn to”, “I feel left out”, and “I feel isolated from others”), rated on 
a four-point-Likert scale (Russell et al., 1980). Subjective isolation was 
calculated by summing up the three items. Cronbach’s alpha for this 
scale was α=0.684. 

Patients were additionally asked to rate subjective changes in psy-
chopathological symptom severity since the beginning of the pandemic 
(improved, unchanged, a little worse, substantially worse) as well as 
constraints regarding access to psychiatric/psychological care (see Fig. 2 
and Table 2). 

Although not a focus of the current analysis, we also assessed Covid- 
19-related health concerns, such as testing positive for Covid-1(see 
Supplement Table 7). 

Statistical analyses 

Significance level was set at α<0.05. Analyses were performed using 
SPSS 27 statistical software (IBM Corp.). Figures were designed using 
Microsoft Excel (Version 16.46) and ggplot2 running under R (Version 
4.0.3) (Microsoft Corporation, 2018; R Core Team, 2020; Wickham, 
2018). To compare mean scores between patients and healthy controls, 
two-tailed, independent sample t-tests were used. As Levene’s test for 
equality of variances was found to be violated for subjective isolation 
and fear, we report t-statistics not assuming homogeneity of variance for 
these. Frequency distributions were analysed using chi-square tests. As 
baseline data on remission status were missing for n = 42 patients, and 
symptom change data were missing for n = 16, we report the number of 
data sets used for each analysis. Patients with unchanged, improved, and 
worsened symptoms were compared using ANOVA. 

Multiple regression analyses were applied to predict Covid-19 
distress (i.e. Covid-19-related fear and isolation) from the eleven base-
line variables, age, sex, site, and Covid-19 impact. Subjective fear was 
additionally predicted using diagnosis. We predicted subjective fear in 
the entire sample, while we ran multiple regression analyses for sub-
jective isolation in HC and patients separately (as they differed signifi-
cantly in this measure). For the multiple regressions, we performed 
Bonferroni correction for multiple testing, adjusting p-values for three 
tests. No multicollinearity was present (see Supplement Table 2-4). 

Results 

Impact of Covid-19 restrictions on HC and patients 

18.6% of the participants reported mandated quarantine either for 
themselves, or of an associated person (partner, family member or 
friend). Regarding Covid-19-related incidents, only 36 participants 
(2.9%) did not experience any event, the median of Covid-19 incidents 
experienced was 3. Patients and HC did not differ in the number of 
Covid-19 incidents experienced (t(1239)=1.02, p=.308, d = 1.68), nor 
in their positive Covid-19 impact rating (t(1266)=0.162, p=.871, d =
2.12), or negative Covid-19 impact rating (t(1266)=1.657, p=.097, d =
5.21), and neither in their total Covid-19 impact rating (t(1266)=1.591, 
p=.109, d = 5.64). 

Table 1 
Covid-19 impact in 2020 and at baseline sample characteristics (2014–2018).   

Whole 
sample 
(N =
1268) M 
(SD) 

Healthy 
participants (n 
= 622) M (SD) 

Patients 
(n = 646) 
M (SD) 

Difference 
(p-value) 

Covid-19 impact 
(2020)     

Number of events 
experienced 
(range: 0–11) 

3.04 
(1.68) 

3.09 (1.60) 2.99 
(1.76) 

p = .308 

Negative Covid-19 
impact rating 
(range: 0–55) 

6.60 
(5.21) 

6.84 (5.03) 6.36 
(5.38) 

p = .097 

Positive Covid-19 
impact rating 
(range: 0–55) 

0.97 
(2.12) 

0.98 (2.02) 0.96 
(2.21) 

p = .871 

Total Covid-19 
impact rating 
(range: 0–55) 

7.56 
(5.64) 

7.82 (5.46) 7.32 
(5.81) 

p = .109 

Subjective fear (range 
0–30) 

13.18 
(5.27) 

12.96 (4.89) 13.39 
(5.60) 

p = .152 

Subjective isolation 
(range: 3–12) 

5.34 
(2.20) 

4.73 (1.77) 5.93 
(2.41) 

p< .001* 

Sample 
characteristics at 
baseline (2014- 
2018)     

Sex f/m 831/437 404/218 427/219 p = .667 
Childhood 

maltreatment 
(CTQ) 

38.48 
(13.69) 

32.57 (8.39) 44.16 
(15.31) 

p< .001* 

Familial risk (with/ 
without risk) 

345/923 133/489 212/434 p< .001* 

Social support (F- 
SozU) 

4.19 
(0.76) 

4.51 (0.52) 3.87 
(0.82) 

p< .001* 

Resilience (RS-25) 128.01 
(25.85) 

141.83 
(17.96) 

114.65 
(25.29) 

p< .001* 

IQ (MWT-B) 115.14 
(13.78) 

115.86 (13.48) 114.44 
(14.03) 

p = .067 

Trait anxiety (STAI- 
T) 

42.36 
(13.78) 

33.33 (8.23) 51.08 
(12.38) 

p< .001* 

Openness (NEO-FFI) 30.37 
(6.76) 

30.69 (6.63) 30.07 
(6.86) 

p = .112 

Conscientiousness 
(NEO-FFI) 

32.39 
(7.14) 

34.65 (6.37) 30.21 
(7.17) 

p< .001* 

Extraversion (NEO- 
FFI) 

26.82 
(8.01) 

30.88 (6.06) 22.93 
(7.72) 

p< .001* 

Agreeableness (NEO- 
FFI) 

33.59 
(5.93) 

35.04 (5.49) 32.20 
(6.014) 

p< .001* 

Neuroticism (NEO- 
FFI) 

21.53 
(10.30) 

15.20 (7.39) 27.60 
(8.95) 

p< .001*  
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Regarding Covid-19 distress, patients did not differ significantly in 
subjective fear compared to HC (t(1254.22)=− 1.44, p=.152, d = 5.27). 
However, patients reported significantly higher subjective isolation, t 
(1183.57)=− 10.16, p<.001; d = 2.12 (ref. to Table 1). 

27.9% of patients reported Covid-19-related problems in obtaining 
treatment options, of which 21.4% reported changes in therapy 
(Table 2). 

Half of patients (51.1%) in our sample reported no psychiatric 
symptoms directly before the beginning of the pandemic. However, 
almost one third of patients (n = 192, 30.5%) reported small to sub-
stantial symptom aggravation since the beginning of the pandemic, 
while 10.3% of the patient sample reported improved symptoms, and 
more than half of the sample (59.2%) reported no change in symptom 
severity (Table 2). 

Based on changes in symptom severity, patients were split into three 
subgroups with unchanged, improved, or worsened symptom load (See 

Fig. 2). 
Table 6 in the Supplement examines differences in the three symp-

tom change groups. Patients reporting worsened symptoms since 
pandemic onset did not statistically differ from those with improved or 
unchanged symptoms with regard to the baseline variables: diagnosis 
(χ2(6) = 3.42, p=.755), treatment state (χ2(4) = 4.57, p=.334), or 
recurrence status of MDD (χ2(2) = 4.62, p=.099). They did not differ in 
number of Covid-19-related incidents during the pandemic (p=.095), 
however, they differed significantly in their negative Covid-19 impact 
rating (F(2627)=12.53,p<.001,η2=0.038), positive Covid-19 impact 
rating (F(2627)=4.10,p=.017,η2=0.013), and their total Covid-19 
impact rating (F(2627)=7.16,p=.001,η2=0.022). 

The groups also differed significantly in both measures of subjective 
Covid-19 distress, i.e., subjective fear (F(3642)=6.58, p<.001), and 
subjective isolation: F(2629)=38.26, p<.001. (See Table 6 in 
Supplements). 

Fig. 1. Subjective Covid-19 distress during lockdown in patients and HC. 
Note: Higher values indicate higher subjective isolation/fear. Patients and healthy controls (HC) do not differ significantly in subjective fear (range: 0–30), but in 
subjective isolation (range: 3–12). 

Fig. 2. Symptom changes in patients since beginning of pandemic (pie chart) and pre-pandemic mood state (bars).  
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Regression models predicting Covid-19 distress using baseline data 

Subjective fear was statistically significantly predicted by the model, F 
(16,1208)=4.71, p<.001, R2=0.06 (adj.R2=0.05), indicative of a weak 
goodness-of-fit (Cohen, 1988). Higher trait anxiety (β=0.185, 
padj=0.006), higher Covid-19 impact (β=0.130, padj<0.001), higher 
conscientiousness (β=0.111, padj=0.004), and sex (β=0.078, 
padj=0.020) significantly predicted higher subjective Covid-19 fear. The 
other variables did not predict subjective fear (i.e., diagnosis, age, site, 
childhood maltreatment, social support, openness, extraversion, agree-
ableness, neuroticism, resilience, IQ, familial risk; adj. ps >0.05) (See 
Supplement Table 2 ). 

As subjective isolation differed statistically in HC and patients, we 
analysed multiple regression models for HC and patients independently. 
In HC, subjective isolation was significantly predicted by the model: F 
(15,582)=8.17, R2=0.17 (adj.R2=0.15), indicative of a moderate 
goodness-of-fit (Cohen, 1988). Lower social support (β=− 0.194, 
padj<0.001), sex (β=0.161, padj<0.001), lower age (β=− 0.177, 
padj<0.001), and higher Covid-19 impact (β=0.131, padj=0.002) pre-
dicted higher subjective isolation in HC. The other variables did not 
predict subjective isolation in HC (i.e., site, childhood maltreatment, 
trait anxiety, Big Five, resilience, IQ, familial risk, all adj. ps >0.05), see 
Supplement (Table 3). 

In patients, subjective isolation was significantly predicted by the 
model, F(15,610)=9.99, p<.001, R2=0.20 (adj.R2=0.18), indicative of 
a moderate goodness-of-fit (Cohen, 1988). Higher Covid-19 impact 
(β=0.114, padj=0.006), and lower social support (β=− 0.269, 
padj<0.001) predicted higher subjective isolation. The other variables (i. 
e., age, sex, site, childhood maltreatment, trait anxiety, Big Five, resil-
ience, IQ, and familial risk; adj. ps >0.05) did not predict subjective 
isolation in patients. Summaries of the entire models can be found in the 
Supplement 

To investigate if patients with unchanged, worsened or improved 
symptoms differed in the identified variables for Covid-19 distress (i.e., 
trait anxiety, Covid-19 impact, conscientiousness, sex, and social sup-
port), we examined these scores in the three patient groups. We found 
significantly different sex distributions in these groups, and significantly 
higher trait anxiety in the worsened symptoms group (See Table 6 in 
Supplements). Patient symptom change groups did neither differ 
significantly in conscientiousness and social support, nor in Covid-19 
impact (see Table 6 in Supplements and Table 2). Table 5 in the Sup-
plement lists additional patient group characterization by diagnosis. 

Discussion 

Based on a large longitudinal, transdiagnostic, bi-center cohort of 
patients with mental disorders and healthy subjects, our study provides 
evidence for a disproportionately stronger subjective isolation effect in 
psychiatric patients, compared to HC, despite similar number of Covid- 
19-related events and similar impact rating in HC and patients. 

We identified social support, trait anxiety and conscientiousness as 
traits which predict distress during the pandemic. Additionally, age and 
sex, as well as Covid-19 impact was associated with Covid-19 distress in 
HC and patients. 

First, our findings demonstrate that patients are at particular risk for 
higher subjective isolation when exposed to social distancing schemes. 
Possible reasons for this might include general or non-specific elevation 
of stress in a society, in addition to lack of resilience, resources, and 
reduced availability of psychiatric support. Such effects have been 
demonstrated in both adults and adolescents, usually not in cohorts that 
have had previous clinical characterization for pre-Covid disease cour-
ses (Loades et al., 2020; Riehm et al., 2020). Our findings align with two 
meta-analyses identifying psychiatric patients as at-risk for increased 
mental distress during the pandemic (Luo et al., 2020; Xiong et al., 
2020). It is possible that healthy individuals have more resources for 
emotional/social support at their disposal (as indicated by higher 
baseline social support) that buffered the negative effects of these in-
cidents and prevented higher feelings of isolation (Hoefnagels et al., 
2007). 30.5% of patients reported worsened symptoms since the 
pandemic. This group of patients also rated Covid-19-related incidents 
more negatively, less positively, and reported higher subjective isolation 
and fear compared to the other patient groups. Restoring sufficient pa-
tient care might be one important aspect in improving symptom load (as 
problems in this area were reported by 27.9% of all patients). In the 
general population, more than one third of adults with serious distress 
during the pandemic listed inability to obtain health care as a contrib-
uting factor for increased distress, further highlighting the need to 
facilitate (physical and mental health) treatment attainment during 
lockdown (McGinty et al., 2020). 

Second, using baseline data, we were able to predict Covid-19 
distress, i.e., subjective fear and isolation. Higher subjective fear was 
significantly predicted by higher trait anxiety, higher Covid-19 impact, 
higher conscientiousness, and female sex in HC and psychiatric patients 
(in order of predictive strength, see Supplement). However, these vari-
ables only explained 6% of variance in subjective fear. Other current 
factors, such as media consumption and catastrophic cognitions about 
Covid-19 might also influence subjective fear, but were not assessed in 
this study (Bendau et al., 2020; Rosebrock et al., 2021). 

Interestingly, the patient group reporting worsened symptoms since 
the pandemic also reported significantly higher trait anxiety scores than 
the unchanged and improved patient groups. Trait anxiety might not 
only be associated with subjective fear of Covid-19, but also with worse 
mental health outcomes during the pandemic in general. This aligns 
with previous findings reporting an association between depressive 
symptoms and perceived risk of Covid-19 infection (Kim et al., 2020). 

The second outcome, subjective isolation, differed significantly be-
tween HC and patients. Therefore, we ran two independent multiple 
regression models, to investigate possible specific predictors of subjec-
tive isolation in patients or HC. In patients, subjective isolation was 
predicted by social support and Covid-19 impact. In HC, it was predicted 
by the same factors as patients, but additionally by age and sex. 

In line with our findings, female gender has been repeatedly asso-
ciated with poorer mental health outcomes during the pandemic (Luo 
et al., 2020; Vindegaard and Benros, 2020; Xiong et al., 2020). In pa-
tients, sex did not reach significance after correcting for multiple tests 
(p=.051) but might also contribute to subjective isolation in patients. 

Our findings show that besides Covid-19 impact, trait variables such 
as social support (and additionally age and sex in HC) contribute to 
subjective isolation during the pandemic, with models accounting for 

Table 2 
Experiences of patients during the pandemic: Changes in illness severity and 
treatment obstacles. Data collected April/May 2020 during first lockdown.   

Sum % of 
patients 

Subjective symptoms in January 2020 (before pandemic 
lockdown)   

“No, I was fine” 330 51.1% 
“Yes, mildly affected” 190 29.4% 
“Yes, strongly affected” 110 17.0% 
Change in symptom severity since beginning of the 

pandemic   
Unchanged 373 59.2% 
A little worse 133 21.1% 
Substantially worse 59 9.4% 
Improved 65 10.3% 
Experienced Covid-19-related obstacles in treatment options 176 27.9% 
Problems in obtaining medication 18 2.8% 
Problems in obtaining social psychiatric aid 45 7.1% 
Changes in therapy 138 21.4% 
Other changes 35 5.4% 

Data were missing for n = 16 patients. 
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15% of variance in HC, and 18% of variance in patients. Previous social 
support seems to be important in feeling connected and less isolated 
during the pandemic. Our findings align with findings by Gloster et al. 
(2020), who identified social support as a strong predictor for mental 
health outcomes during the pandemic. 

It is noteworthy that social support data, collected 2–6 years prior 
were still relevant for subjective isolation. Social isolation during the 
pandemic has also been associated with poorer life satisfaction, and 
higher levels of substance use (Clair et al., 2021). Current social support 
during the pandemic was found to be associated with fewer depressive 
symptoms, with quality of contact being more important than quantity 
(Sommerlad et al., 2021). Higher social support was also associated with 
more positive appraisal and higher resilience during the pandemic 
(Veer et al., 2021). In light of these findings, social support seems to be 
relevant for both HC and patients in the maintenance of mental health 
during a pandemic. 

In the aftermath of traumatic events, a “pulling together effect” is 
often described, with an increase in social support and cohesion in the 
affected population. This effect was shown to buffer negative effects of 
such traumatic events (Mancini, 2020; Reger et al., 2020). However, 
with increased levels of social isolation, especially in patients, this effect 
does not seem to be present during this pandemic. This might be 
explained by the difference between singular traumatic events (e.g., 
natural disasters, terrorist attacks) compared to prolonged or even 
ongoing stressors. The specific characteristics of this pandemic and the 
very strategies (i.e., social distancing) to ameliorate its adverse effects 
seem to impede the protective effect of increased social cohesion. As 
social distancing is used to contain virus spread, we as a society have to 
act counter-intuitively than we would otherwise in stressful situations: 
as opposed to finding emotional and physical comfort from our social 
networks, we are asked to limit social contacts and to engage in socially 
distanced communication with friends and family. Despite large-scale 
efforts to minimize social (as opposed to physical) distancing, e.g. 
through the use of web-based communication, these might not over-
come the lack of physical proximity to other humans, which has shown 
significant benefits to mental and physical health (Jakubiak and Feeney, 
2019; Thomas and Kim, 2020). This indicates that individual efforts, and 
new and creative strategies to keep in touch are not sufficient (or not 
sufficiently used) to offset feelings of isolation. Social isolation is well 
known to be detrimental to both physical as well as mental health, and 
constitutes an important risk factor for MDD (Holt-Lunstad et al., 2015; 
Qiu et al., 2020). Feelings of isolation might add up over time with 
detrimental effects to mental health, and generate considerable clinical 
burden. 

To counteract isolation during the pandemic, it seems vital to in-
crease social integration and to immunize isolated individuals against 
the negative impact of restrictions to contain virus spread. Future pol-
icies should therefore address the problem of loneliness and isolation 
and focus on interventions that target feelings of isolations in population 
groups already experiencing lesser degrees of social integration, and 
provide safe options for social interaction during the pandemic. Our 
results point to social support as an important starting point for targeted 
interventions and preventions. 

Limitations 

Several limitations should be noted. The current study did not 
include a full diagnostic interview at mid-pandemic follow-up, only one 
conducted for baseline data collection. More objective measures, 
including HAMD scores, assessed by trained raters and in-depth in-
terviews would have improved the validity of the findings. 

We did not re-assess trait anxiety and social support during the 
pandemic. It might be argued that subjective fear and subjective isola-
tion are simple expressions of these traits, manifesting irrespectively of 
the pandemic. However, in all three multiple regression models, Covid- 
19 impact was a significant predictor for subjective fear and isolation. 

Covid-19-related fear and isolation ratings seem to be influenced by 
both baseline trait variables (trait anxiety and social support), but also 
by current Covid-19 impact. The found associations cannot be regarded 
as causal inferences, however, they might guide future research and hint 
at possible risk factors. 

It could be argued that social support incorporates both trait- and 
state-like aspects. In our analysis, previous social support was still a 
significantly associated with subjective isolation during the pandemic, 
highlighting the stability of the variable over time. 

Outlook 

The Covid-19 pandemic constitutes an unfamiliar challenge to in-
dividuals and societies worldwide. With ongoing or intermittent lock-
downs set in place, policy makers should acknowledge the mental health 
impact of social isolation, which might be even more pronounced in the 
long-term (Daly et al., 2020). Targeted prevention and interventions, 
especially in those populations at particular risk should be considered 
(Saltzman et al., 2020). The lack of such interventions might result in 
significant and lasting impact on mental health burden, in people pre-
viously affected by mental health impairments, as well as those without 
a prior history of mental illness (Galea et al., 2020). 
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