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1. Introductory Summary

Since 2019, the invisible threat of the coronavirus disease (COVID-19) pandemic has de-
scended on the world like an invisible veil. Thought to have originated from China
through transmission from animals to humans (World Health Organization [WHO],
2021), it has spread around the world in the beginning of 2020 (Chen Wang, Horby,
Hayden, & Gao, 2020) and within Germany starting at the end of January 2020. Severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is a highly contagious and po-
tentially life-threatening virus. As of May 2022, German citizens have lived through four
waves of infections and a fifth is ebbing away, which has resulted in around 25.890.456
confirmed cases with 137.888 deaths in Germany alone (WHO COVID-19 Dashboard). To
contain the rapid spread of the virus, government officials were forced to enact rigorous
and unprecedented measures to safeguard vulnerable groups, to prevent an overload of
the health care system, and to ensure maintenance of essential infrastructure. In addition
to a greater focus on personal hygiene, measures were mainly concerned with physical
distancing and included curfews; nationwide travel restrictions; quarantine; closures of
schools, universities, and recreational facilities; and remote work among others. These
measures resulted in vast changes to daily life, negative economic side-effects (job inse-
curities, unemployment, poverty, and financial difficulties), and change or disruption of
social networks. In this way, the pandemic constitutes a large-scale, collective stressor
resulting from the inherent uncertainty, uncontrollability, and demanding nature of the
situation (Brakemeier et al., 2020; Gruber et al., 2021). Due to the extent of this stressor,
caution was called for early on in the pandemic that beyond the more prominent physical
health crisis a more hidden mental health crisis could be emerging globally (Holmes et
al., 2020). To quantify and potentially tackle this public health concern, the following
three key research questions needed to be addressed:

i.  What are the acute and long-term consequences of the pandemic on mental
health?
ii.  Who is particularly vulnerable to the adverse consequences of the pandemic?
iii. ~ What are the underlying mechanisms contributing to the adverse psychological

response to the pandemic?

Addressing these key research questions was also the aim of the current thesis focussing
on the timeframe from April 2020 to May 2021. In subsequent sections, early studies on

the psychosocial impact of the pandemic are described, followed by a clarification of the
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limitations of these studies. Next the research projects of the current thesis are discussed

followed by discussion of their limitations and future directions.

1.1 General population-based studies

At the beginning of the COVID-19 pandemic, information of the potential psychological
impact of the pandemic in the general population was unknown and could only be esti-
mated from previous infectious outbreaks such as the Severe Acute Respiratory Syn-
drome (SARS) epidemic in 2003. While the literature on the psychological impact of SARS
is relatively scarce, a few general population studies exist. For example, Hawryluck et al.
(2004) report on the psychological effects of quarantine during the SARS outbreak in a
convenience sample of 129 community-dwelling, quarantined individuals from Canada
who participated in an online survey. Around one third of participants reported symp-
toms of posttraumatic stress disorder (PTSD) and depression with longer durations of
quarantine being associated with greater PTSD symptoms. In a separate study, Peng et al.
(2010) investigated the psychological impact of the SARS epidemic post-outbreak based
on a nationwide representative sample of the adult population in Taiwan and found a
11.7% prevalence rate of psychiatric morbidities (also see study of Ko, Yen, Yen, & Yang,
2006). Both of these studies thus suggest psychiatric symptom prevalence increases fol-
lowing infectious outbreak and related countermeasures (see Brooks et al., 2020 for a
review on the psychological impact of quarantine). Importantly, however, interpretation
of these studies is limited by the absence of baseline comparison data before the infec-

tious disease outbreak and/or related countermeasures.

Following the onset of the COVID-19 pandemic, initial epidemiological studies were
emerging in December, 2020 assessing the prevalence of psychiatric symptoms mostly
related to stress, anxiety, and depression in the context of cross-sectional convenience
samples. For instance, Wang et al. (2020) showed that among 1210 participants recruited
into an online survey of the immediate psychological response to the COVID-19 pandemic
in China, 16.5%, 28.8%, and 8.1% of participants reported depressive, anxiety, and stress
symptoms of moderate to severe severity, respectively. Similarly, Mazza et al. (2020) re-
ported high to very high levels of severity in 32.8%, 18.7%, and 27.2% of respondents for
depressive, anxiety, and stress symptoms, respectively, in 2766 participants recruited
online in Italy. 17 of such early studies were quickly summarised in a meta-analysis,
which suggested prevalence rates of 33.7% for depressive symptoms (14 studies, n =
44,531), 31.9% for anxiety symptoms (17 studies, n = 63,439), and 29.6% for stress
symptoms (5 studies, n = 9074) in the general population (Salari et al., 2020). This meta-
analytic work and the underlying original studies have four important caveats, however.

First and similar to evidence from the previous SARS epidemic, prevalence rates were
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based on assessments after the pandemic started and without comparisons to pre-pan-
demic (baseline) rates. This prohibits any inferences as to whether symptom prevalence
rates changed following the onset of the pandemic. Second, non-representativeness of
convenience samples questions the validity of evidence for inferences about the general
population (Pierce, McManus, et al., 2020). Third, meta-analyses dilute potential culture-
and country-specific effects of the pandemic. These are particularly relevant when con-
sidering the heterogeneous impact of the pandemic and diverse reactions to it across
countries (Manchia et al., 2022). Finally, these studies only assessed overall prevalence
rates in their samples but did not stratify analyses for potentially vulnerable subgroups,
such as those with pre-existing mental health conditions who may experience particu-
larly severe symptom exacerbation due to a greater susceptibility to stress compared to
the general population (Druss, 2020; Pfefferbaum & North, 2020; Yao, Chen, & Xu, 2020),
an aspect which is discussed in the following sections.

1.2 Studies of vulnerable subgroups

Existing literature of the impact of disasters suggests that most individuals show an initial
adverse psychological response, but this adverse psychological response resolves itself
over time in the majority of individuals. In a minority of individuals, however, an endur-
ing pattern of adverse mental health outcomes persists (North & Pfefferbaum, 2013),
which highlights the importance of identifying risk factors for adverse mental health tra-
jectories to identify and support these vulnerable populations. Here, identification of vul-
nerable groups who may be particularly reactive to stress and, thus, at heightened risk of
adverse mental health sequelae is the first step into safeguarding these groups amidst the
current and potential future pandemics. The second step is to identify mechanisms that

are causally related to adverse mental health outcomes and amendable to intervention.

1.2.1 Riskfactors

Previous research on the impact of disasters suggests that key risk factors for lower psy-
chosocial functioning exist such as exposure to multiple concurrent stressors, pre-exist-
ing psychopathology as well as other inter-individual differences (North & Pfefferbaum,
2013). Among these inter-individual differences, particularly factors such as individual
characteristics (e.g., vulnerabilities, past experiences), appraisals, and coping styles have
been related to differences in the stress response (Lazarus & Folkman, 1984). Accord-
ingly, it could be hypothesised that these inter-individual differences also matter in the

stress response to the same objective event such as the pandemic.
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1.2.2 Diathesis-stress model

An established framework that tries to explain why only some individuals will go on to
develop mental health issues after exposure to environmental stressors is the diathesis-
stress model (Monroe & Simons, 1991). According to this model, a combination of inher-
ent vulnerabilities (e.g., genetic make-up, temperament) and adverse environment influ-
ences (e.g., natural disasters, childhood maltreatment) lead to the onset of psychiatric
disorders (Hammen, Kim, Eberhart, & Brennan, 2009; Marin et al., 2011; Smoller, 2016).
Accordingly, one would expect that individuals with a history of mental health issues -
due to their inherent vulnerabilities - would exhibit a worse psychological response to
the same set of COVID-19 specific stressors than non-clinical individuals. In line with this
idea, early cross-sectional studies indeed reported worse psychosocial functioning in
people with mental health disorders compared to non-clinical controls (Hao et al.,, 2020;
lasevoli et al., 2020; Van Rheenen et al,, 2020). Importantly, however, none of these stud-
ies used measurements to assess specific mental health and stressor-related effects of the
pandemic. Additionally, these studies again lacked pre-pandemic outcome measures,
which is particularly problematic in the context of case-control studies of psychiatric pa-
tients and non-clinical controls, where one would - by definition - expect differences in
psychopathology between groups independent from the pandemic. The studies of this
thesis were conducted to address these research gaps as described in the following sec-

tion.

1.3 Aims and results of this thesis

1.3.1 Study 1: Development and validation of psychometric tools to assess the mental
health impact of the pandemic

As indicated before, psychometric tools are required that allow specific and valid assess-
ments into the psychosocial impact of the pandemic. This includes - but is not limited to
- factors such as contamination anxiety, institutional and political trust, conspiracy be-
liefs, COVID-19-related psychiatric symptoms, and an assessment of stressors specific
and relevant to the current COVID-19 pandemic as well as their perceived impact for the

individual, which is most relevant for the current thesis.

Based on these research needs, we developed the COVID-19 Pandemic Mental Health
Questionnaire (CoPaQ) as a new and targeted measurement tool, which was evaluated in
Study 1 regarding its psychometric properties. First, we explored the factor structure of

the questionnaire in non-clinical individuals from the general population using Explora-
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tory Factor Analysis (EFA), which was validated in a separate psychiatric inpatient sam-
ple by Confirmatory Factor Analysis (CFA) in a second step. Next, validated subscales of
the CoPaQ were tested for their internal consistency and where applicable for construct
and criterion validity. Overall, 12 out of 16 theoretically conceived subscales showed ad-
equate psychometric properties and were retained in the final questionnaire version in-
cluding the COVID-19 specific stressor impact subscale. As such, the CoPaQ is a validated
and comprehensive measurement tool that aims at assessing the broad psychosocial im-

pact of the pandemic.

1.3.2 Study 2: Evaluating the psychological impact of the pandemic in psychiatric
patients as compared to non-clinical individuals

In order to determine whether the pandemic is indeed likely to be a driver of the in-
creased mental health burden of psychiatric patients reported in early case-control stud-
ies (Hao et al., 2020; Iasevoli et al.,, 2020; Van Rheenen et al., 2020), it is important to
assess and compare the COVID-19 specific stressors impact in psychiatric patients with
serious mental health difficulties as compared to non-clinical individuals, which also al-
lows for an empirical test of the diathesis-stress model (Monroe & Simons, 1991). There-
fore, the objective of Study 2 was to test whether psychiatric patients were more nega-
tively affected by COVID-19 specific stressors in terms of their psychosocial functioning

than non-clinical individuals.

For this purpose, we report results from 108 non-clinical individuals recruited online
from the general German population and 108 age-, sex- and employment status-matched
psychiatric inpatients from all major diagnostic categories recruited from the LMU Psy-
chiatry Biobank Munich study between April and December 2020. To circumvent the is-
sue of unavailable pre-pandemic psychopathology data, we compared post-pandemic
psychopathology levels between groups while controlling for the perceived stressfulness
of different COVID-19 specific stressors. Participants completed a range of validated men-
tal health questionnaires and self-reported on the impact of COVID-19 specific stressors
(e.g., quarantine/curfew, small accommodation/home-office, financial difficulties, child-
care responsibilities, and physical health concerns) with the CoPaQ. Using linear regres-
sion, we evaluated associations of case-control status, COVID-19-specific stressors and
their interaction with mental health outcomes. In addition to general case-control differ-
ences in psychosocial functioning, results showed robust associations of the impact of
COVID-19-specific stressors with mental health outcomes and evidence for their interac-
tion on depression, loneliness, rumination, resilience, and well-being. As a general pat-
tern, psychiatric inpatients exhibited marked mental health difficulties, relatively inde-

pendent from the impact of COVID-19-specific stressors. In contrast, lower psychosocial
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functioning was strongly associated with the impact of COVID-19-specific stressors in
non-clinical individuals. These results oppose hypotheses from the diathesis-stress
model and instead suggest that the potential for mental health difficulties following
COVID-19 related stressors is greatest in individuals from the general population who

face the greatest number and impact of individual COVID-19 specific stressors.

At the time Study 2 was conducted, evidence of longitudinal studies tracking the psycho-
logical response across different stages of the pandemic including pre-pandemic data
were relatively scarce. From December 2020 onwards, initial high-quality longitudinal
trajectory studies were emerging using general population-based datasets. Most of these
studies (e.g., McGinty, Presskreischer, Han, & Barry, 2020; Pierce, Hope, et al., 2020) - but
not all (Ettman etal., 2022) - observed an initial increase in psychosocial difficulties dur-
ing the early stages of the pandemic, which subsided to pre-pandemic levels over time
(e.g., Daly & Robinson, 2021; Daly, Sutin, & Robinson, 2020; Fancourt, Steptoe, & Bu,
2021; Pierce et al., 2021). Findings from these key large-scale studies and smaller inves-
tigations were summarised in a recent meta-analysis including data on 65 longitudinal
cohort studies involving about 55,000 individuals published between January 2020 and
January 2021. Results from this meta-analysis suggested that levels of anxiety and de-
pression increased from March to April 2020 and declined to approximately pre-pan-
demic levels for anxiety - but not depression - by mid-2020 (also see Aknin et al., 2021;
Manchia et al.,, 2022). Mixed findings were observed as to whether pre-existing mental
disorders were associated with a worse psychological response to the pandemic. For ex-
ample, Pan et al. (2020) provide longitudinal mental health comparisons before versus
during the pandemic (April till May 2020) and using COVID-19-specific items beyond
general symptom questionnaires using three Dutch case-control cohorts. In line with re-
sults from Study 2, the authors showed that patients’ mental health functioning was sim-
ilar before versus during the pandemic, while non-clinical individuals experienced more
symptoms during compared to before the pandemic. In contrast, Pierce et al. (2021)
showed that individuals from the UK who exhibited mental health deterioration over the
course of the pandemic (until early October 2020) were more likely to have a pre-existing
mental health diagnosis. Looking at systematic reviews of these and other studies, the
sum of evidence does not suggest that individuals with pre-existing disorders experience
particularly severe symptom aggravation compared with pre-pandemic levels (Manchia
et al.,, 2022; Robinson, Sutin, Daly, & Jones, 2022). Several hypotheses have been brought
forward to explain these unexpected findings such as mitigation strategy-induced relax-
ation, feelings of safety and simply regression to the mean (Pan et al. 2020). Pierce et al.
(2020) stressed the importance of tracking the psychological response of psychiatric pa-
tients further into the pandemic to assess whether the chronicity of exposure to COVID-

19 specific stressors matters.



Introductory Summary | 17

Altogether the evidence indicates that mental health issues following the onset of the pan-
demic do not seem to be greater in psychiatric patients but could even be more severe for
certain individuals in the general population such as those who experience the greatest
number of COVID-19 specific stressors (Ahrens et al., 2021; Ettman et al., 2022). To pre-
vent and/or treat these individuals, it is important to identify the mechanisms contrib-

uting to greater psychopathology during the pandemic, which was the focus of Study 3.

1.3.3 Study 3 & Appendix A: Identifying potential mechanisms underlying adverse
psychological responses to the pandemic

As only briefly mentioned above as a particularly disruptive early life stressor, childhood
maltreatment (CM) - including experiences of abuse and neglect - is an important trans-
diagnostic risk factor for adverse mental health trajectories throughout life as supported
by a wealth of previous epidemiological work (e.g., Albott, Forbes, & Anker, 2018; Keyes
et al,, 2012; Li, D’arcy, & Meng, 2016; McLaughlin, Colich, Rodman, & Weissman, 2020;
Nelson et al., 2020; Varese et al,, 2012). As such, it is conceivable that CM-exposed indi-
viduals could also be at risk for adverse mental health trajectories during the COVID-19
pandemic. While this was supported in initial studies (e.g., Guo et al, 2020; Kim,
Nyengerai, & Mendenhall, 2020; Seitz, Bertsch, & Herpertz, 2021; Tsur & Abu-Raiya,
2020), the underlying mechanisms are less well understood.

One key mechanism that has been put forward to explain the relationship between CM
and reduced psychosocial functioning is a process called stress sensitisation (Berens,
Jensen, & Nelson, 2017; Hammen, Henry, & Daley, 2000). That is, CM-exposed individuals
are believed to become particularly sensitive/reactive to proximal stress, which predis-
poses them to adverse psychosocial outcomes later in life as depicted in Figure 1 (see
Stroud, Harkness, & Hayden, 2018 for a review on stress sensitisation in depression). This
is supported by alterations in the brain’s stress regulation system in CM-exposed versus
unexposed individuals (e.g., hypo-thalamic-pituitary- adrenal (HPA) axis and
hippocampal volume; Cicchetti & Rogosch, 2012; Heim, Newport, Mletzko, Miller, &
Nemeroff, 2008).
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Figure 1. Depicted is the process of stress sensitisation following childhood trauma which pre-
disposes to adverse mental health sequelae later in life. Icons are taken from flaticon.com.

This process of stress sensitisation may be particularly relevant during the inherently
stressful COVID-19 pandemic. As of today, only one study by Kim et al. (2020) scrutinised
perceived stress assessed by the Perceived Stress Scale (PSS; Cohen, Kamarck, &
Mermelstein, 1994) as a plausible mechanism between CM and depressive symptoms in
adolescents during the pandemic. However, in this study perceived stress was assessed
broadly and not for COVID-19 specific stressors. Moreover, the sample consisted of ado-
lescents and not adults questioning the generalisability of results. Finally, other im-
portant psychosocial outcomes such as anxiety, loneliness, and well-being were not con-
sidered, so that it is difficult to arrive at firm conclusion as to whether individuals who
experienced CM perceive the COVID-19 specific stressors as more stressful, which could,
in turn, increase the risk for different adverse psychosocial outcomes. As such, testing
whether stress sensitisation in relation to the pandemic may be a key mechanism in the
relationship of CM and adverse psychosocial outcomes is of pivotal importance since this
is a mechanism amendable to interventions, for example, by specific stress-management-

programs.

To this end, Study 3 (Appendix A) tested to what extent the impact of subjective perceived
stress specific to the pandemic mediated the relationship between early CM and later ad-
verse psychosocial outcomes compared to more established mediators of rumination and
insecure attachment. This was tested using the prospective data of the individuals from
the general population, which participated in the above-mentioned online survey and
completed the baseline and 10-weeks follow-up assessment (April 2020 - May 2021).
Self-report measures were used to assess childhood trauma, COVID-19 perceived stress,
rumination and insecure attachment, and depression, anxiety, stress, loneliness, para-
noia, and psychological well-being. We applied correlational and multiple mediation anal-
yses including non-parametric bootstrap samples to test plausible mechanistic pathways.
Childhood trauma was longitudinally associated with all adverse psychosocial outcomes.

Multiple mediation analyses revealed that COVID-19 perceived stress, rumination, and
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insecure attachment mediated this relationship. For the outcomes of anxiety and stress
full mediation was observed. These results suggest COVID-19 specific stressor impact
constitutes a potentially modifiable intervention target that is relevant even when con-
sidering more established mechanisms linking childhood trauma with increased psycho-
pathology burden.

1.4 Limitations and future directions

Beyond the limitations discussed in the individual studies of this thesis, there are three

key shortcomings of the broader literature that require addressing.

First, an abundance of studies relied on non-probability and convenience samples. These
studies may suffer from important biases (e.g., internet access, interest, mental health
status, age), so may not provide generalisable information of the psychosocial impact of
the pandemic. Generalisable inferences for the whole population and vulnerable groups
are a crucial requirement to develop an appropriate public health response, however.
Specifically, high quality evidence is needed to i) quantify the scale of public health needs
in the short and long term - particularly for vulnerable groups - and to ii) identify modi-
fiable mechanisms of action contributing to mental health issues to mitigate their aggra-
vation during the current pandemic and to prevent their occurrence in potential future
pandemics. In a similar vein, most high-quality evidence on the psychosocial impact of
the pandemic has been gathered in samples from so-called WEIRD (Western, Educated,
Industrialized, Rich, and Democratic) populations (Henrich, Heine, & Norenzayan, 2010),
which prohibits extrapolation of findings to other countries or ethnicities. While this is a
limitation of research more generally, it is particularly relevant for research into the con-
sequences of the COVID-19 pandemic, which has affected individual populations to a
lesser and greater extent and was addressed with highly heterogeneous political and pub-
lic health responses including the rollout of vaccines once these became available in the
end of 2020. As such, more representative, cross-cultural analyses on the psychosocial
impact of the pandemic are needed to appropriately allocate resources and reduce erro-

neous conclusions.

Second, the pandemic was an unprecedented event that hit the world unexpectedly and
impacted a wide array of different psychosocial domains. As such, measures validly as-
sessing this impact were lacking (particularly during the beginning of the pandemic) and
most initial studies used single-item measures, questionnaires with unknown validity
and reliability or questionnaires completely unspecific to the pandemic. Application of
validated, reliable, and standardised measures has now become increasingly possible

with an accumulating number of validated measures - such as the CoPaQ proposed in this
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thesis - being published (e.g., Ahorsu et al., 2020; Freeman et al., 2020; Rosebrock et al.,
2021; Rek et al., 2021). Such validation of measures is key to assure that theoretical con-
structs investigated in individual studies are indeed assessed in empirical practice. Due
to the cross-cultural differences mentioned before as well as the research focus on
WEIRD populations, it is key to translate and validate these measures for different popu-

lations and to test whether psychometric properties hold.

Third and finally, most research conducted in psychiatric patients did not distinguish be-
tween different psychiatric disorders, which prevents examination of changes in symp-
toms among specific patient groups. In theory, it is plausible that different patient groups
may be differentially affected by the pandemic as also illustrated by Robinson et al.
(2022) in the case of anxiety and depressive symptoms. For instance, pandemic counter-
measures such as ‘staying at home’ orders may have resulted in decreased stress expo-
sure (e.g., through social gatherings) in patients suffering from social phobia. Here, a
worsening of symptoms may even be expected once the pandemic and related counter-
measures subside and confrontation with other people will become more frequent again.
In contrast, depressive disorders may have become more prevalent during the pandemic
since access to events with potential positive reinforcements was limited during the pan-
demic (Lewinsohn, 1974). Future research would benefit from differentiating the psy-
chological impact of the pandemic in these diagnostic groups and from assessing both the
short- and long-term effects of the pandemic on psychosocial functioning using longitu-

dinal trajectory studies.

1.5 Conclusion

This thesis aimed at further understanding the impact of the COVID-19 pandemic on psy-
chosocial functioning by i) developing and validating a psychometrically sound measure-
ment tool - the CoPaQ to assess the psychosocial consequences of the pandemic including
the impact of COVID-19 specific stressors, ii) identifying vulnerable groups at risk for an
adverse psychological sequelae during the pandemic by investigating differential associ-
ations of COVID-19 specific stressors with different psychosocial outcomes, and iii) pin-
pointing plausible mechanisms that are specific to the pandemic and amenable to treat-
ment in order to promote psychosocial functioning more effectively and systematically.
Taken together, results from studies in this thesis in combination with evidence from the
broader literature suggests that psychosocial functioning is not particularly impaired in
the vulnerable group of psychiatric patients as a consequence of the pandemic, whereas
individuals from the general population who are exposed to a greater impact of COVID-
19 specific stressors present with a worse psychological response and may be in need of

prevention or treatment efforts. Here, stress sensitisation may be a plausible mechanism
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by which individuals perceive objective stressors during the pandemic as particularly
stressful putting them at greater risk to adverse psychological trajectories and being par-
ticularly relevant in CM-exposed individuals. This mechanism needs to be explored in fu-
ture work using a causal-interventionist approach to triangulate evidence for causality.
Since the pandemic is a global event, these studies should be conducted in non-WEIRD,
cross-cultural samples. In sum, this evidence could help tackle mental health issues aris-
ing from the pandemic by identifying those in need of treatment and potentially limit

arising psychopathology in future pandemics.
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2. The COVID-19 Pandemic Mental Health Questionnaire
(CoPaQ)

2.1 Contributions and reference

The study “The COVID-19 Pandemic Mental Health Questionnaire (CoPaQ): psychometric
evaluation and compliance with countermeasures in psychiatric inpatients and non-
clinical individuals” was published in BMC Psychiatry in August, 2021. SR, DF, MR, MB and
FP were responsible for concept and design; SR, MB and FP for acquisition, statistical
analysis, or interpretation of data; SR for drafting of manuscript; SR, MR and FP for
administrative, technical, or material support; SR, MB, MR, DF, DK, KA, PF, FP for critical
revision of content; and MB, MR, DF, FP for supervision.

Rek, S. V., Biihner, M., Reinhard, M. A,, Freeman, D., Keeser, D., Adorjan, K., Falkai, P.,
Padberg, F. (2021). The COVID-19 Pandemic Mental Health Questionnaire (CoPaQ):
psychometric evaluation and compliance with countermeasures in psychiatric
inpatients and non-clinical individuals. BMC Psychiatry, 21(1), 426.
https://doi.org/10.1186/s12888-021-03425-6
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Abstract

Background: The COVID-19 pandemic has greatly impacted people’s lives across a broad spectrum of psychosocial
domains. We report the development and psychometric evaluation of the self-report COVID-19 Pandemic Mental
Health Questionnaire (CoPaQ), which assesses COVID-19 contamination anxiety, countermeasure necessity and
compliance, mental health impact, stressor impact, social media usage, interpersonal conflicts, paranoid ideations,
institutional & political trust, conspiracy beliefs, and social cohesion. Further, we illustrate the questionnaire’s utility
in an applied example investigating if higher SARS-Cov-2 infection rates in psychiatric patients could be explained
by reduced compliance with preventive countermeasures.

Methods: A group of 511 non-clinical individuals completed an initial pool of 111 CoPaQ items (Open Science
Framework: https://osf.io/3evn9/) and additional scales measuring psychological distress, well-being, and paranoia
to assess construct validity and lifetime mental health diagnosis for criterion validity. Factor structure was
determined by exploratory factor analyses and validated by conducting confirmatory factor analysis in the
accompanying longitudinal sample (n =318) and an independent psychiatric inpatient sample primarily admitted
for major depressive-, substance abuse-, personality-, and anxiety disorders (n = 113). Internal consistency was
assessed by Cronbach’s Alpha and McDonald’s Omega. For the applied research example, Welch t-tests and
correlational analyses were conducted.

Results: Twelve out of 16 extracted subscales were retained in the final questionnaire version, which provided
preliminary evidence for adequate psychometric properties in terms of factor structure, internal consistency, and
construct and criterion validity. Our applied research example showed that patients exhibited greater support for
COVID-19 countermeasures than non-clinical individuals. However, this requires replication in future studies.
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Conclusions: We demonstrate that the CoPaQ is a comprehensive and valid measure of the psychosocial impact of
the pandemic and could allow to a degree to disentangle the complex psychosocial phenomena of the pandemic

as exemplified by our applied analyses.

Keywords: Coronavirus, Psychosocial impact, Questionnaire validation, Factor analysis, Preventive countermeasures

Introduction

The COVID-19 pandemic and related governmental re-
strictions and recommendations to contain the rapid spread
of the coronavirus (e.g., stay-at-home orders & social dis-
tancing) have greatly changed people’s lives. Early on, news
outlets and initial research have cautioned that the
COVID-19 pandemic would affect and be affected by a
number of key aspects of individuals’ lives. These aspects
include mental health and pandemic-related stress, risk and
protective factors (contamination anxiety, social media
usage, interpersonal conflicts, mental health-protective be-
haviour), and individuals’ perception of the political hand-
ling of the crisis (conspiracy beliefs, political and
institutional trust, and support of public health directives;
e.g. [1-3],). We developed the COVID-19 Pandemic Men-
tal Health Questionnaire (CoPaQ) in order to capture this
wide pandemic-related psychosocial spectrum applicable
for different study populations. The self-report question-
naire was published on the Open Science Framework (OSF;
https://osf.io/3evn9/) in German and English early on in
the pandemic in April, 2020 [4]. Since then, the instrument
has received recognition from the wider research commu-
nity worldwide with translations into Spanish, Croatian,
Portuguese, Greek, Hungarian, Korean, Nepalese, Czech,
and Romanian illustrating that the questionnaire has been
well received and was applied frequently in different coun-
tries and study populations. To date, however, a psycho-
metric validation of the CoPaQ has been lacking.

The present study aims to provide a comprehensive
description and psychometric evaluation of the CoPaQ.
We recruited a group of non-clinical individuals online
(n =511) and psychiatric inpatients from the LMU Bio-
bank study (n =113). They completed the CoPaQ and
validated self-report measures on psychological distress,
wellbeing, and paranoia. To determine the factor struc-
ture, selection of items, and model fit, we applied ex-
ploratory factor analyses (EFA) in our non-clinical
derivation sample. We then evaluated this factor struc-
ture by applying confirmatory factor analyses (CFA)
using accompanying longitudinal 10-week follow-up
data (n =318) and separate CFA for the psychiatric in-
patient sample. Internal consistency was determined
using McDonald’s Omega and Cronbach’s Alpha across
samples. For selected subscales of the CoPaQ), we evalu-
ated criterion- and construct validity.

In addition to the psychometric validation of the
CoPaQ, we illustrate the questionnaire’s utility in an

applied research example. Previously, two large US co-
hort studies have suggested that patients with a history
of mental disorders have an increased risk for SARS-
Cov-2 infection even when controlling for important so-
cioeconomic and health-related factors [5, 6]. The au-
thors suggest that one explanation for the increased risk
of SARS-Cov-2 infection could be patients’ lower com-
pliance with public health directives (hygiene measures,
social distancing guidelines, and political restrictions).
However, this hypothesis and potential explanatory fac-
tors have not been investigated empirically.

A number of factors have been associated with individ-
ual differences in levels of compliance in the public with
governmental guidelines. Higher levels of an individual’s
risk perception [7-9] as well as political and institutional
trust [10] have been found to increase support for govern-
mental regulations. Contrary to this, erroneous conspiracy
beliefs about the origin of the coronavirus have been asso-
ciated with reduced adherence to preventive measures [2].
Consequently, multiple plausible and partly diverging hy-
potheses could explain potential differences in support of
governmental restrictions and regulations between psychi-
atric patients and non-clinical individuals. First, lower
levels of trust may promote less adherent behaviours in
psychiatric patients, which may be reflected in lower levels
of COVID-19 institutional & political trust and higher
levels of COVID-19 conspiracy beliefs and paranoid idea-
tions, compared to non-clinical individuals. Conversely,
psychiatric patients’ adherence to COVID-19 countermea-
sures could be greater than in non-clinical controls as pa-
tients may exhibit higher levels of COVID-19
contamination anxiety, more COVID-19 physical risk fac-
tors, and overall greater general anxiety symptoms. These
fear-related characteristics could promote protective be-
haviours against SARS-Cov-2 infection as reflected in
higher levels of COVID-19 contamination anxiety,
COVID-19 physical risk factors and general anxiety symp-
toms, compared to non-clinical individuals. Here, psychi-
atric patient populations may differ in their levels of
mistrust, which is most characteristic for psychotic disor-
ders and fear, which is most characteristic for anxiety dis-
orders. In this study, we focused on a transdiagnostic
psychiatric inpatient sample from all major diagnostic cat-
egories with most prominent prevalence of major depres-
sive-, substance abuse-, personality-, and anxiety
disorders. Testing these hypotheses requires the assess-
ment of a number of COVID-19 related psychosocial
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domains, which provides the ideal setting to explore the
utility of the CoPaQ questionnaire in the context of our
case-control sample.

Study Part 1: Questionnaire validation

Methods

CoPaQ construction

The initial item pool was devised by the study team
(psychiatrist and clinical psychologists) based upon clin-
ical experience, reference to the current diagnostic clas-
sification system of Diagnostic And Statistical Manual
Of Mental Disorders, fifth edition [11], reference to
existing measures [12], and an extensive internet search
for current media and research outputs [13—16]. There-
after, each item was evaluated with regard to its face and
content validity by independent experts (two examinees).
A final construct of questions was designed, ensuring no
overlap. Due attention was given to ensure that the
questions were framed in simple language, and worded
positively, with no ambiguity.

The first part of the questionnaire served to characterise
the population under study by asking about SARS-Cov-2
infection status, COVID-19 physical health risk factors
(self/others), employment status, health insurance status,
life time mental health diagnosis, etc. The subsequent
item pool was devised to reflect the following COVID-19-
related constructs: contamination anxiety (9 items), neces-
sity of and compliance with countermeasures (29 items),
mental health symptomatology (25 items), positive coping
(12 items), stressors (29 items), interpersonal conflicts
(5 items), social media usage (7 items), political and
institutional trust (6 items), paranoid ideations (5 items),
conspiracy beliefs (7 items), and social cohesion (6 items).
The time period for all the items was either relating to
the present moment or the previous 2 weeks. Items were
rated on a 0 (not at all) to 4 (very much) scale.

We disseminated the questionnaire to the wider re-
search community prior to validation to facilitate its use
during the rapidly unfolding events during the pandemic.

Participants

To extract the items for the new measures of the psy-
chosocial impact of the COVID-19 pandemic, a deriv-
ation sample of 511 participants from the general
German population completed the full item pool (mean
age =30.12, SD=11.15, female =400, male=110, di-
verse = 1). The derivation sample is part of an ongoing
longitudinal survey into the mental health consequences
of the pandemic. The subset of individuals who provided
data for a second time (n = 318) formed our longitudinal
validation sample (mean age=30.54, SD=11.28, fe-
male = 249, male = 68, diverse =1). There were no sig-
nificant differences between derivation sample and
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longitudinal validation sample in terms of age, sex, mari-
tal status, ethnicity, or employment status (p >.05). A
second cross-validation sample consisted of 113 psychi-
atric inpatients (mean age =43.93, SD = 14.64, female =
55, male = 58) recruited from the LMU Biobank study.

Procedure

Non-clinical participants were recruited online via social
media advertisements (Facebook) and university mailing
lists to participate in the survey including the CoPaQ and
other questionnaires (see below). The survey was run
using the secure online LimeSurvey software. A forced re-
sponse format was applied and only complete responses
were included in the current analyses (n =592). We ex-
cluded participants who gave incorrect responses to more
than one out of three included bogus items (e.g., “Please,
indicate completely agree”; n =47) and with response
times < 25 min, which we considered highly unlikely (me-
dian completion duration = 48 min; interquartile range
[IQR] =38-60; n = 7). At the end, by entering their email
addresses participants had the opportunity to be included
in a prize draw and take part in the 10-week follow-up as-
sessment. Those participants at the 10-week follow-up
time point who had response times < 15 min, which we
considered highly unlikely (median completion duration =
29 min, IQR = 23-39.5; n = 7), were additionally excluded.

Psychiatric inpatients were recruited as part of the
LMU Biobank study from the Department of Psychiatry
and Psychotherapy of the LMU University Hospital
Munich. Participants filled out the CoPaQ and other
questionnaires (see below) using paper-pencil (n = 144).
Exclusion criteria comprised an insufficient comprehen-
sion of German, an acute psychotic or manic episode, or
acute suicidality. Furthermore, psychiatric inpatients’ re-
sponses were excluded if they had more than 10% miss-
ing data on each of the self-report questionnaires (n =
31). Missing values were then imputed using the mis-
sForest package [17] for non-parametric, iterative
random-forest based imputation, which resulted in an
imputation error of Out-of-bagprc = 0.1748.

To ensure data integrity, careless responders (longest
or average length of consecutive identical responses was
+3 SD of the respective sample mean) in the derivation
sample (n =27), longitudinal- (n =5), and psychiatric
validation samples (n =0) were excluded from further
analyses using the Careless package [18]. The final sam-
ple size of the derivation sample was n = 511, of the lon-
gitudinal validation sample #n =355, and of the
psychiatric inpatient sample 7 = 113.

Other measures

Depression, Anxiety and Stress Scales-21 (DASS-21)

The total score of the German version of DASS-21 [19,
20] was included, which assesses psychological distress
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during the past week. Items are rated on a Likert scale
of 0 (did not apply to me at all) to 3 (applied to me very
much or most of the time). Higher scores indicate
greater distress (range 0-63). In clinical and non-clinical
samples good psychometric properties of the DASS-21
have been reported [21].

Revised-Green et al. Paranoid Thoughts Scale (R-GPTS)
Paranoid ideations over the past fortnight were assessed
with the total score of the German version of the 18-
item R-GPTS [22, 23]. Items are rated on a 5-point
Likert scale ranging from 0 (not at all) to 4 (totally).
Higher scores indicate higher levels of paranoia (score
range 0-72). Excellent psychometric properties of the
scales have been reported for the English version [22].

WHO (Five) Well-Being Index (WHO-5)

Well-being over the past 2 weeks was assessed by the
German version of the WHO-5 [24, 25]. Items are rated
on a 6-point Likert scale ranging from 0 (not present) to
5 (constantly present), with higher scores indicating
greater well-being (score range: 0-30). Good psychomet-
ric properties have been reported in previous research
[26].

Statistical analyses
All analyses were conducted in R v4.0.3 [27].

Descriptive statistics and associations between vari-
ables were tested using bivariate Pearson’s correlation
coefficients, Chi-square tests (x°), and unpaired two-
sample ¢ tests (Welch t-test) when appropriate. We re-
port magnitudes of effect sizes of 0.10 considered
“small”, those of 0.30 as “medium”, and those of 0.50 as
“large” according to Cohen [28].

We conducted exploratory factor analysis (EFA) based
on polychoric correlations with the maximum likelihood
estimator (ML) and oblimin rotation to assess the struc-
ture of items and refine the item pool by deleting poor-
fitting items using the Psych package [29]. Items were
then considered for deletion one at a time during EFA
based on factor loadings (not loading higher than 0.30
on any factor, or loadings above 0.30 on more than one
factor), communalities (<.30), content of items (e.g., the-
oretically inconsistent or redundant), item dependencies,
sharp drop in item loading, and differences in response
scale. In addition, items with an overall endorsement of
<10% across the derivation sample, longitudinal- and
psychiatric validation samples were deleted. The number
of factors to extract was determined through Empirical
Kaiser Criterion (EKC), parallel analysis using polychoric
correlations, and ML discrepancy function.

To validate the factor structure of the selected items
per subscale, confirmatory factor analysis (CFA) with
weighted least square mean and variance adjusted
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(WLSMV) estimator was conducted in the longitudinal
and psychiatric validation samples using the lavaan
package [30]. Model fit was assessed using the Compara-
tive Fit Index (CFI; <.95 considered as acceptable) and
Root Mean Square Error of Approximation (RMSEA; <
.08 considered as acceptable) following common recom-
mendation [31]. Items, which loaded poorly on the fac-
tors in both validation samples, were deleted to arrive at
the final version of the respective subscales of the ques-
tionnaire. Finally, we used modification indices to iden-
tify the best fitting model. Internal consistency of the
different subscales with more than two items was deter-
mined by calculating McDonald’s Omega () and Cron-
bach’s Alpha () using the MBESS package (v4.8.0; [32]).
Where appropriate, criterion and construct validity
were established by testing differences (using Welch two
sample t-tests) and strength of associations (using Pear-
son’s r) in the derivation sample, respectively. To evalu-
ate criterion validity of COVID-19 mental health impact
subscales, we assessed if these subscales were associated
with self-reported lifetime mental health diagnosis. In
terms of construct validity, the COVID-19 mental health
impact-, positive coping-, conspiracy-, and institutional
& political trust subscale scores were correlated with dif-
ferent mental health outcome scores that related to psy-
chological distress (DASS-21; [19]), psychological well-
being (WHO-5;) [24], and paranoia (R-GPTS;) [22]).

Study Part 2: Research application

Methods

Matching

To obtain a more comparable case-control sample for
our research application example, the clinical and non-
clinical samples were matched on age, sex, and employ-
ment status using R software and the Matchlt (v4.1.0)
package [33]. After matching, clinical and non-clinical
samples were comparable in age and sex (age:
£(221.65) = — 0.58, p = 0.564; sex: x*(2) = 1.37, p = 0.505),
but differences remained for employment status (x*(6) =
21.98, p =0.001).

Measures

Following validation of the CoPaQ, we selected the sub-
scales inquiring about perceived countermeasure necessity
and countermeasure compliance as well as COVID-19
contamination anxiety, COVID-19 institutional & political
trust, COVID-19 conspiracy beliefs, and COVID-19
physical health risk factors for our research application ex-
ample. We further included data on the DASS-21 anxiety
subscale and refer to this as ‘general anxiety’ throughout
the manuscript to demarcate this construct from
‘COVID-19 contamination anxiety’. Finally, we assessed
paranoia using the R-GPTS total score.
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Assessment of group differences

We conducted Welch two sample t tests and calculated
standardised mean differences (SMD) to assess group
differences in support of COVID-19 related governmen-
tal restrictions and recommendations regarding per-
ceived countermeasure necessity and countermeasure
compliance as well as COVID-19 contamination anxiety,
COVID-19 institutional & political trust, COVID-19
conspiracy beliefs, COVID-19 physical health risk fac-
tors, general anxiety, and paranoia. To assess robustness
of results, also against violations of homoscedasticity, we
provide 95% bootstrapped confidence intervals (95% CI)
of the SMD values using 5000 bootstrapped samples
with replacement. All hypothesis testing was two-tailed
according to o = 0.05.

Correlation analysis

To explore the strength of statistical association between
support of public health directives and COVID-19 con-
tamination anxiety, COVID-19 institutional & political
trust, COVID-19 conspiracy beliefs, COVID-19 physical
health risk factors, general anxiety, and paranoia in clin-
ical and non-clinical samples separately, we performed
bivariate Spearman’s rho (p) correlation analyses and
tested whether the strength of associations differed be-
tween the clinical and non-clinical group by conducting
Fisher Z transformations with adapted standard errors
for Spearman’s p [34].

Study Part 1: Questionnaire validation

Results

Descriptive statistics

We provide participant characteristics of the derivation
sample, longitudinal validation sample, and psychiatric
validation sample in Table 1. The majority of the psychi-
atric inpatient sample had received a clinician’s confirmed
clinical diagnosis based on the International Statistical
Classification of Diseases and Related Health Problems,
10th revision (ICD-10) criteria of depression, substance
abuse disorder, personality disorder, and anxiety disorder.
Comorbidity was high with more than two-third of
patients meeting criteria for more than one psychiatric
diagnosis (see Supplementary Table 1 for more details).

Exploratory and confirmatory factor analyses
Standardised oblimin rotated factor loadings of the final
items are presented in Table 2. Model fit indices and in-
ternal consistency estimates of the respective subscales
are presented in Tables 3 and 4, respectively. An over-
view of item selection decisions and related criteria for
each subscale can be found in the Supplementary Mater-
ial. Items loading on the respective subscales can be
summed for further analyses.
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Study populations characteristics

From the first section of the CoPaQ, which aims at char-
acterising participant under study, we decided to omit
the answer option “Don’t know”. We further removed
optional questions relating to psychotherapy via tele-
phone or video platforms from the final questionnaire
version.

COVID-19 contamination anxiety

Following criteria of poor fitting items (see Methods sec-
tion), we deleted two items due to redundancy with
similarly worded items. The EKC and parallel analysis
indicated a 2-factor solution. During EFA, three add-
itional items were deleted due to low factor loadings,
factor cross-loadings and only one item loading onto the
second factor. Therefore, a 1-factor solution was tested
in a next step and all items were retained in the final
model. The factor entailed items related to COVID-19
contamination anxiety (e.g., “I am worried I will infect
myself with COVID-19”). Subsequently, CFAs in the
longitudinal- and psychiatric validation samples were
conducted using the 1-factor 4-item model identified
during EFA, which showed a good model fit.

COVID-19 necessity of and compliance with
countermeasures

Theoretical considerations, the EKC, and parallel ana-
lysis favoured a 1-factor solution for each of the respect-
ive COVID-19 countermeasures. During EFA all items
were retained. CFAs in the longitudinal- and psychiatric
validation samples provided good to acceptable model fit
for the respective COVID-19 hygiene measures- (e.g.,
“regular washing of hands”), social distancing- (e.g.,
“cancelling private meetings and family visits”), anxiety
buying- (e.g., “soap, detergent, cleaning products, wash-
ing powder, etc.”), political restrictions- (e.g., “temporary
closure of bars, pubs, theatres, cinemas, etc.”), and
solidarity-based behaviours (e.g., “offering help to close
friends and family members”) subscales. The three items
assessing COVID-19 countermeasure compliance of hy-
giene measures, social distancing, and curfews were
grouped into an overall index since they were relatively
independent from each other.

COVID-19 mental health impact

Poor fitting items were deleted due to poor content fit,
dependency or redundancy. The EKC and parallel ana-
lysis indicated a three-factor solution. EFA suggested
good model fit. Only one additional item was deleted
due to high factor cross-loadings. Thereafter, all items
were retained in the final model. The first factor entailed
items related to COVID-19 post-traumatic stress dis-
order (PTSD) symptoms (e.g., “have had powerful im-
ages or memories that sometimes come into my mind in
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Table 1 Socio-demographics and baseline characteristics of the derivation sample, longitudinal validation sample, and psychiatric

inpatient sample

Derivation sample

Longitudinal sample Psychiatric sample

(n=511) (n=318) (n=113)
Age, mean (SD) 30.12 (11.15) 30.54 (11.28) 43.93 (14.64)
Men sex, n 110 68 58
Employment status, n (%)
Full-time employed 114 (22.3) 73 (23.0) 32(283)
Part-time employed 72 (14.1) 47 (14.8) 15(13.3)
Self-employed 16 (3.1) 11 (3.5) 4 (3.5)
Student 248 (48.5) 157 (49.4) 11(9.7)
Retired 8 (1.6) 4(13) 17 (15.0)
Caregiver 2(04) 0 (0.0) 0 (0.0)
Not employed 14 (2.7) 8 (2.5) 26 (23.0)
Other 37(7.2) 18 (5.7) 8 (7.1)
Self-reported lifetime diagnoses, n (%)
Diagnostic categories
Depressive Disorders 120 (23.5) 77 (24.2) 93 (82.3)
Bipolar Disorders 5.0 3(0.9 11 (9.7)
Psychotic Disorders 3(0.6) 0 (0.0) 17 (15.0)
Anxiety Disorders 62 (12.1) 36 (11.3) 30 (26.5)
Post-Traumatic Stress Disorder 26 (5.1) 17 (5.3) 18 (15.9)
Obsessive-Compulsive and Related Disorders 7(14) 7(2.2) 6 (5.3)
Eating Disorders 28 (5.5) 14 (4.4) 17 (15.0)
Substance-Related and Addictive Disorders 9(1.8) 3 (0.9 31 (27.4)
Attention-Deficit/Hyperactivity Disorder 15 (2.9) 8 (2.5 6(5.3)
Somatoform Disorders 4(0.8) 2 (0.6) 7 (6.2)
Personality Disorders 14 (2.7) 722 22 (19.5)
Autism Spectrum Disorder 4(0.8) 3(09) 8 (7.1)
Dementia 0(0.0) 0(0.0) 2(1.8)

n indicates the number of participants
SD Standard Deviation

which I feel the experience of the COVID-19 pandemic
is happening again in the here and now”), the second
factor depicted COVID-19 sleep disturbance symptoms
(e.g., “difficulty sleeping through the night”), and the
third factor entailed items related to COVID-19 sub-
stance abuse (e.g., “have smoked considerably more ciga-
rettes than wusual”’). Subsequently, CFAs in the
longitudinal- and psychiatric validation samples were
conducted using the 3-factor 13-item model identified
during EFA, which did not provide a good model fit.
Modification indices indicated dropping one additional
poor fitting item, which was removed and the CFAs re-
peated. Now model fit indices suggested mixed results in
the longitudinal validation sample with good to only ad-
equate model fit according to RMSEA and CF]I, respect-
ively. Model fit in the psychiatric validation sample was
good.

COVID-19-specific stressors impact

First, the not applicable answer option was recoded as
zero and removed from in the final validated question-
naire version. Items with poorly fitting content were
then deleted. In addition, items related to the ability to
distance oneself from the stressors were deleted due to
item dependency. As each stressor (e.g., “childcare”, “be-
ing in quarantine” or “being in home office”) can occur
relatively independently, no factor analysis was applied
for COVID-19-specific stressors, so the remaining items
can be summed to an index.

COVID-19 positive coping

Three items were deleted due to poor item-scale content
fit. The EKC and parallel analysis indicated a three-
factor solution, which we evaluated in the subsequent
EFA. During EFA, one additional item was deleted due
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Table 2 Final items and factor loadings from EFA and CFAs in our three samples

Derivation  Longitudinal Psychiatric
sample validation validation
sample sample
EFA CFA CFA
Loadings Loadings Loadings
COVID-19 contamination anxiety
I will infect myself with COVID-19 0.54 0.54 0.54
Please indicate how likely you think it is that you will be infected with COVID-19. 0.74 0.58 0.77
people close to me are infected with COVID-19. 0.88 0.89 0.65
I will infect other people with COVID-19. 0.79 0.72 0.73
COVID-19 hygiene measures
keeping at least 1.5 m distance from other people 067 067 063
coughing or sneezing into the crook of your arm or into a handkerchief 0.71 0.52 0.54
not touching mouth, eyes or nose with hands 0.81 0.80 0.58
regular washing of hands 093 0.79 0.63
washing hands extensively (for at least 30s) 092 0.82 0.79
increased disinfection of hands and objects. 0.68 0.65 0.68
COVID-19 social distancing
cancelling private meetings and family visits 0.82 0.79 0.76
cancelling trips to other cities 0.90 0.85 0.69
avoiding visits to canteens and restaurants 087 0.79 0.82
avoiding touching (e.g. shaking hands or hugging) when greeting or saying goodbye to 0.78 0.74 047
other people
moving your work to home office 0.71 0.64 0.39
COVID-19 anxiety buying
soap, detergent, cleaning products, washing powder, etc. 0.88 0.84 0.89
food (vegetables, lentils, rice, pasta..) 094 0.88 0.95
water (20| per person) 0.79 0.73 0.85
toilet paper 0.84 0.82 092
cash 0.59 053 0.62
COVID-19 political restrictions
temporary closures of kindergartens, schools and universities 0.84 0.80 0.85
temporary border closures 0.74 067 0.71
temporary closures of playgrounds 0.85 0.75 0.90
temporary closure of bars, pubs, theatres, cinemas, etc. 0.87 0.78 0.72
temporary curfews 0.80 0.76 0.82
COVID-19 solidarity-based behaviours
donating blood 063 0.70 0.54
supporting people at risk, such as shopping for them or staying at home to protect people at 0.86 0.77 0.88
risk to protect people at risk
supporting people who are experiencing existential hardship due to the current situation 087 0.79 0.86
offering help to close friends and family members 0.81 0.71 0.57
donating blood 0.77 0.80 0.65
COVID-19 post-traumatic stress disorder symptoms
have had upsetting dreams that replay part of the experience of the COVID-19 pandemic or ~ 0.51 061 0.60
are clearly related to it
have had powerful images or memories that sometimes come into my mind in which | feel ~ 0.75 0.72 0.75

the experience of the COVID-19 pandemic is happening again in the here and now
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Table 2 Final items and factor loadings from EFA and CFAs in our three samples (Continued)
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Derivation  Longitudinal Psychiatric
sample validation validation
sample sample
EFA CFA CFA
Loadings Loadings Loadings
have avoided internal reminders of the experience of the COVID-19 pandemic (e.g. thoughts, 0.97 0.82 0.64
feeling, or physical sensations)
have avoided external reminders of the experience of the COVID-19 pandemic (e.g. people, 092 0.73 0.79
places, conversations, objects, activities, or situations)
have been “super-alert”, watchful, or on guard 045 0.56 067
COVID-19 sleep disturbances
difficulty falling asleep (< 30 min) 1.02 0.82 0.88
difficulty sleeping through the night 0.77 087 0.79
early morning awakening 0.70 0.74 0.74
COVID-19 substance use
have consumed substantially more alcohol than usual. 0.68
have smoked considerably more cigarettes than usual 0.86 061 0.66
have consumed considerably more drugs (e.g. tranquilizers, sleeping pills or stimulants) than ~ 0.63 0.63 061
usual
have felt a strong desire to consume addictive substances (alcohol, cigarettes, drugs) 087 0.90 0.84
have not been able to control my use of addictive substances (alcohol, cigarettes, drugs) 0.90 0.58 0.50
COVID-19 daytime structure
have maintained a regular daily routine 0.90 0.81 0.76
have planned the day as detailed as possible 0.80 0.79 0.95
have integrated sports and exercise into my daily life 039 0.55 0.58
COVID-19 social contacts
have maintained my social contacts (telephone, visits or video chats) 047 0.68 0.65
have enjoyed the time together with people close to me 0.74 0.50 0.50
COVID-19 inner resources
have sought stability in faith and/or religion 045
have focused on my inner strengths, resources, abilities and talents 0.59 0.87 0.72
have changed my attitudes about what is really important to me in life 0.64 039 0.70
COVID-19 political and institutional trust
have had the feeling that the political leadership was standing up for me 084 0.81 0.67
have perceived democracy as an effective form of government 0.85 0.75 0.77
have had the feeling that public institutions (e.g. police, judiciary) can be relied upon 0.78 0.79 0.82
have had the feeling that news and reports on the COVID-19 pandemic are being deliberately 0.84 0.86 0.30
withheld
have perceived politicians as trustworthy 0.65 061 0.77
COVID-19 conspiracy beliefs
have had the feeling that false reports or untruths about the COVID-19 pandemic are being ~ 0.62 049 0.62
deliberately disseminated on public broadcasting (e.g. radio and television stations).
have had the belief that there are alternative or secret explanations for current events 0.80 0.89 0.84
have had the belief that there is a relation between what is happening and the production 0.88 0.72 0.77
and testing of biological weapons
have had the belief that what is happening here is the effect of a struggle or competition 0.95 0.77 0.84
between different superpowers
have had the belief that this infection serves to deliberately reduce the world population, 0.85 0.64 0.88

since there are no longer enough resources for everyone
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Table 2 Final items and factor loadings from EFA and CFAs in our three samples (Continued)
Derivation  Longitudinal Psychiatric
sample validation validation
sample sample
EFA CFA CFA
Loadings Loadings Loadings
COVID-19 social cohesion
there is greater solidarity and cohesion in our society. 0.84 0.79
I'am an integral part of our society or community. 0.61 0.61
our nation is growing closer together. 093 0.79

to low factor loadings. The first factor entailed items re-
lated to keeping a daytime structure (e.g., “have planned
the day as detailed as possible”), the second factor
depicted positive coping items in terms of social con-
tacts (e.g, “have maintained my social contacts (tele-
phone, visits or video chats)”), and the third factor
entailed items related to inner strength (e.g., “have chan-
ged my attitudes about what is really important to me in
life”) during the pandemic. Subsequently, CFAs in the
longitudinal- and psychiatric validation samples were
conducted using the 3-factor 9-item model identified
during EFA, which resulted in a poor model fit. Two
additional items from the social contacts and inner
strength subscales were deleted due to poor model and
content fit. The subsequent model fit was good across
samples.

COVID-19 institutional & political trust

First, we deleted one item due to item content. One item
was reversed coded. The EKC and parallel analysis indi-
cated a one-factor solution. During EFA all items were
retained and related to political and institutional trust
(e.g., “have had the feeling that the political leadership

was standing up for me”). Subsequently, CFAs in the val-
idation samples were conducted using the 1-factor 5-
item model identified during EFA, which provided a
poor model fit in the longitudinal validation sample and
good model fit in the psychiatric validation sample.

COVID-19 conspiracy beliefs

We deleted one item due to a different response format.
The EKC and parallel analysis indicated a 1-factor solu-
tion. During EFA all items were retained. The factor
entailed items related to COVID-19 conspiracy beliefs
(e.g., “have had the belief that what is happening here is
the effect of a struggle or competition between different
superpowers”). Subsequently, CFAs in our validation
samples were conducted using the 1-factor 5-item model
identified during EFA, which provided an acceptable
model fit in the longitudinal but not in the psychiatric
validation sample.

COVID-19 social cohesion

First, three items were removed due to item redundancy.
The EKC and parallel analysis indicated a one-factor so-
lution. During EFA all items were retained and related

Table 3 Model fit indices of the CFA analyses in the longitudinal validation sample

Longitudinal validation sample

Psychiatric validation samples

Subscale CFI RMSEA CFI RMSEA
COVID-19 contamination anxiety 0.996 0.039 1.000 <0.001
COVID-19 hygiene measures 0.924 0.069 1.000 <0.001
COVID-19 social distancing 1.000 <0.001 0.979 0.061
COVID-19 anxiety buying 0951 0.081 0.991 0.056
COVID-19 political restrictions 0.993 0.045 0.955 0.107
COVID-19 solidarity-based behaviours 0.988 0.037 1.000 <0.001
COVID-19 mental health subscale 0.938 0.038 0.994 0011
COVID-19 positive coping 0.979 0.049 0.965 0.066
COVID-19 institutional & political trust 0931 0.138 0.997 0.027
COVID-19 conspiracy beliefs 0.924 0.069 0.880 0.119
COVID-19 social cohesion 1.000 < 0.001 na. na.

CFl Comparative Fit Index, RMSEA Root Mean Square Error of Approximation, n.a. Heywood case
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Derivation sample

Longitudinal validation sample

Psychiatric validation sample

Subscale w a w a w a

COVID-19 contamination anxiety 0.79 0.78 0.79 0.77 0.77 0.77
COVID-19 hygiene measures 0.83 083 0.86 0.84 0.81 0.81
COVID-19 social distancing 0.88 0.87 087 0.87 0.76 0.75
COVID-19 anxiety buying 0.86 0.85 0.88 0.87 0.93 0.92
COVID-19 political restrictions 0.88 0.88 0.86 0.86 0.90 0.90
COVID-19 solidarity-based behaviours 0.82 0.82 0.87 0.86 0.81 0.81
COVID-19 countermeasure compliance na. na. na. na. na. na.
COVID-19 PTSD symptoms 0.78 0.78 0.83 0.81 0.82 0.82
COVID-19 sleep disturbance 083 0.81 087 0.85 0.85 0.84
COVID-19 substance abuse 0.77 0.75 0.80 0.77 0.76 0.74
COVID-19-specific stressor impact na. na. na. na. na. na.
COVID-19 daytime structure 0.72 0.69 0.76 0.75 0.80 0.79
COVID-19 social contacts na. na. na. na. na. na.
COVID-19 inner strength na. na. na. na. na. na.
COVID-19 institutional & political trust 0.87 0.86 0.88 0.88 0.81 0.79
COVID-19 conspiracy beliefs 0.82 0.82 0.79 0.78 0.90 0.89
COVID-19 social cohesion 0.80 0.79 0.77 0.76 na. na.

w indicates McDonald’s Omega. a indicates Cronbach’s Alpha
n.a. not applicable

to COVID-19 social cohesion (e.g., “our nation is grow-
ing closer together”). Subsequently, CFAs in our valid-
ation samples were conducted using the 1-factor 3-item
model identified during EFA, which provided a good
model fit in the longitudinal sample, but resulted in
model misspecification in the psychiatric validation
sample.

Omitted subscales

The theoretically constructed subscales of COVID-19
media use (e.g., “have carried out an increased amount
of research about the COVID-19 pandemic via the Inter-
net”), COVID-19 interpersonal conflicts (e.g., “have had
more physical arguments (e.g. beating, boxing, kicking)
with people close to me”), and COVID-19 paranoid idea-
tions (e.g., “have had the belief that the corona-virus was
introduced to get at people like me”) were omitted from
the CoPaQ measure due to poor model fit during EFA.

Internal consistency

Opverall, the CoPaQ subscale factors’ internal consistency
estimates ranged from acceptable to excellent in our
derivation-, longitudinal- and psychiatric samples.

Construct and criterion validity
The COVID-19-specific stressor and mental health im-
pact subscales were associated with all mental health

outcomes and most strongly with greater psychological
distress; the COVID-19 positive coping subscales were
most strongly associated with greater psychological well-
being; and the COVID-19 institutional & political trust
and COVID-19 conspiracy beliefs subscales were most
strongly associated with lower and higher paranoia
levels, respectively (see Table 5). Table 6 shows the re-
sults for the evaluation of criterion validity, which shows
that the COVID-19 mental health impact subscales were
more strongly endorsed if the participant had self-
reported a lifetime mental health diagnosis.

Study Part 2: Research application

Results

Assessment of group differences

Psychiatric inpatients indicated greater support of
COVID-19 public health directives compared to non-
clinical individuals in terms of the perception of necessity
of hygiene measures (t(199.93)=-2.84; p <0.01, 95%
Clpootstrappeasmp = — 0.60, —0.12), political restrictions
((208.92) = — 3.23; p < 0.01; 95% Clpootstrappedsmp = — 0.66,
-0.18), and overall compliance with countermeasures
(¢(201.13) = - 2.07; p = 0.04; 95% Clpootstrappedsmp = — 0.52,
- 0.01). No difference between groups was evident for per-
ception of necessity of social distancing (t(198.19) = - 0.87;
p =0.38; 95% Clyootstrappedsmp = — 0.37, 0.15).
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Table 5 Correlations between CoPaQ subscale scores and mental health outcomes

CoPaQ subscales DASS-21 Total WHO-5 Total R-GPTS Total
COVID-19-specific stressor impact A9F* — 41 34%
COVID-19 mental health impact

PTSD symptoms A2 —32%% 34%%

Sleep disturbance AT7** —37%* 30**

Substance abuse 29%* —26%% 2%
COVID-19 positive coping

Daytime structure —19%* 33** -05

Social contacts —33*% A0%* —16**

Inner strength —18** 3% 04
COVID-19 institutional & political trust -1* 4% —13**
COVID-19 conspiracy beliefs 14x% -05 30%%

DASS-21 Depression, Anxiety, Stress Scales-21, WHO-5 WHO-5 Well-being Index (WHO), R-GPTS Revised-Green et al. Paranoid Thoughts Scale

* indicates p <.05. ** indicates p <.01

Further, COVID-19 contamination anxiety, COVID-19
institutional & political trust, and COVID-19 conspiracy
beliefs did not differ between groups, whereas psychi-
atric inpatients indicated higher levels of general anxiety
and COVID-19 physical health risk factors compared to
non-clinical individuals with medium to high effect sizes
(see Table 7).

Correlational analysis

Bivariate Spearman’s p correlations of support of public
health directives with general anxiety, COVID-19 phys-
ical health risk factors, COVID-19 contamination anx-
iety, paranoia, COVID-19 institutional & political trust,
and COVID-19 conspiracy beliefs are displayed in
Table 8.

Necessity and compliance of COVID-19 public health
countermeasure were positively associated with COVID-
19 contamination anxiety and COVID-19 institutional &
political trust in the clinical (Spearman’s p coefficients
ranged from .19 to .36) and non-clinical group (Spear-
man’s p coefficients ranged from .36 to .64). Here, the
strengths of associations were observed to be stronger in

the non-clinical than the clinical sample. The difference
in correlations was significant for COVID-19 institu-
tional & political trust (Fisher’s Zyygiene measures = — 4.30,
p< 0'01; ZSocial distancing = ~ 3'61) p < 0'01; ZPolitical restric-
tions = — 3.65, p <0.01; Zcompliance = — 2.56, p =0.01) but
not for contamination anxiety (Fisher’s Ziygiene measures =
=0.16, p = 0.87; Zsocial distancing = — 1.05, p = 0.29; Zpgitical
restrictions = ~ 0.56, p= 0.57; ZCompliance =-1.50, p= 013)'
General anxiety was only associated significantly with
the perception of necessity of political restrictions in the
psychiatric inpatient sample (Pciinical sample = -31; PNon-cli-
nical sample = -07). However, this difference in strength of
associations was not statistically significant (Zpojitical re-
strictions = — 1.80, p =0.07). In the non-clinical sample
only, COVID-19 conspiracy beliefs were negatively asso-
ciated with COVID-19 countermeasure necessity and
compliance (absolute p coefficients ranged from 0.30 to
0.40). Fisher’s Z tests indicated that these associations
were significantly stronger in the non-clinical than clin-
ical group for the perception of necessity of social dis-
tancing (Z = 2.33, p = 0.02) and political restrictions (Z =
2.36, p =0.02) but not for hygiene measures (Z=1.72,
p =0.08) or overall compliance (Z=1.21, p =0.23). In

Table 6 T-tests comparing CoPaQ mental health and disease worries subscale scores for relevant variables to establish criterion

validity
COVID-19 PTSD symptoms COVID-19 sleep disturbance COVID-19 substance use
n Mean (SD) t Mean (SD) t Mean (SD) t
Mental Health Diagnosis
No 340 2.85(3.51) -2.20* 266 (3.37) —4.54%%% 0.82 (1.90) —-3.30%*
Yes 171 371 (4.46) 16 (3.59) 1.71 (3.27)

P values based on Welch two sample t test
SD Standard Deviation
*p < .05, **p <.01, ***p <.001
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Clinical sample

Non-clinical sample

Subscales Mean (SD) range Mean (SD) range p SMD 95% Clpootstrapped
DASS-21
General anxiety 12.02 (9.98) 0-40 6.58 (6.88) 0-28 < 0.001%** —-0.605 -0.83,-038
R-GPTS
Paranoia 10.04 (13.10) 0-61 9.96 (9.57) 0-47 0.958 -0.007 —-0.25,0.28
CoPaQ
COVID-19 conspiracy beliefs 349 (4.76) 0-19 3,50 (4.10) 0-16 0.976 0.004 —-0.25,0.28
COVID-19 institutional & political trust 1143 (4.88) 0-20 10.88 (6.20) 0-20 0461 —-0.098 -0.36,0.16
COVID-19 physical health risk factors 098 (1.17) 0-5 0.62 (1.19) 0-7 0.022* -0.304 -0.59, - 0.04
COVID-19 contamination anxiety 5.93 (3.46) 0-16 6.61 (3.94) 0-16 0.169 0.183 —-0.07, 044

SD Standard Deviation, SMD Standardised Mean Difference, Clyootstrappes Confidence Intervalyootstrapped (5000 times)

both samples, evidence for associations with paranoia
and COVID-19 physical health risk factors was either
absent or very small (absolute p coefficients ranged from
0.01 to 0.18).

Discussion

Understanding the psychosocial impact of the COVID-
19 pandemic in different study populations has become
an international priority. In this study, we report first
findings from the assessment of psychiatric inpatients
and non-clinical subjects using the CoPaQ tool that was
designed to measure key psychosocial aspects of the
pandemic including contamination anxiety, counter-
measure necessity and compliance, mental health im-
pact, COVID-19-specific stressor impact, social media
usage, interpersonal conflicts, paranoid ideations, institu-
tional & political trust, conspiracy beliefs, and social co-
hesion. The questionnaire was developed for application

in different study populations, has been published on the
Open Science Framework and is currently available in
11 languages. Here, we conducted a psychometric evalu-
ation of the scale in its German version using data from
a longitudinal sample of non-clinical individuals and
psychiatric inpatients. Factor analyses indicated that 12
out of 16 extracted subscales showed acceptable to good
model fit indices, internal consistency estimates and,
where appropriate, construct and criterion validity in at
least one validation sample. Therefore, these subscales
were retained in the final version of the CoPaQ. Overall,
the final version of the CoPaQ represents a valid meas-
ure that can help to better understand key aspects af-
fected by the pandemic as illustrated by our research
application example.

Psychometric validation in the longitudinal non-
clinical and psychiatric validation samples demonstrated
key strengths and limitations of individual CoPaQ sub-
scales. The theoretically constructed ‘COVID-19 social

Table 8 Spearman’s p correlations in the clinical and non-clinical samples

Clinical sample

Non-clinical sample

Perception of necessity of

Perception of necessity of

Subscales Hygiene Social Political
measures distancing restrictions

General anxiety 14 12 31

Paranoia =11 -03 05

Institutional & political .16 19* 20%

trust

Contamination 34%* 36%* 29%*

anxiety

Physical health risk 07 07 06

factors

Conspiracy beliefs -07 -10 -06

Compliance Hygiene Social Political Compliance
measures distancing restrictions

A5 09 .06 07 -07

=01 -.09 =02 07 =15

23* 64%* 60** H61% 53%*

9% 36%* AB** 36%* 38**

.10 .02 =12 -18 -.08

-14 —30%* —A40%* —37% —30%*

* indicates p <.05. ** indicates p <.01
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media usage’, ‘COVID-19 interpersonal conflicts’, and
‘COVID-19 paranoid ideations’ subscales were omitted
from the final questionnaire version due to poor psycho-
metric properties during EFA. In the longitudinal valid-
ation sample, the CoPaQ subscales of ‘COVID-19
hygiene measures’, ‘COVID-19 anxiety buying’, ‘COVID-
19 mental health’, and ‘COVID-19 conspiracy beliefs’
only showed at least acceptable model fit for one of two
indices and ‘COVID-19 institutional & political trust’
had poor model fit overall, which questions the utility of
these subscales for repeated measurement designs. Simi-
larly, in the psychiatric validation sample the subscale of
‘COVID-19 political restrictions’ showed acceptable
model fit only according to CFI but not RMSEA and
poor model fit was observed for the subscales of
‘COVID-19 conspiracy beliefs’ and ‘COVID-19 social co-
hesion’ limiting their valid application for this study
population. However, internal consistency estimates of
all subscales ranged from acceptable to excellent across
samples. Moreover, where applicable we observed evi-
dence for construct and criterion validity for the sub-
scales of ‘COVID-19-specific stressor impact’, ‘COVID-
19 mental health impact, ‘COVID-19 positive coping’,
‘COVID-19 institutional & political trust, and ‘COVID-
19 conspiracy beliefs’. Future research is needed to
evaluate the psychometric properties of the CoPaQ in
different languages/cultures and study populations of
interest during the current pandemic (e.g., frontline
health workers, vulnerable individuals with a physical
condition at risk of a severe course of COVID-19, or
caretakers).

In order to present a first use case for which new tools
are required for addressing a research question specific
for the COVID-19 pandemic, we investigated whether
psychiatric inpatients may have lower compliance with
preventive countermeasures as previously discussed by
some authors [5, 6]. Contrary to this view, our results in-
dicate that the support of public health directives to
contain the spread of the coronavirus was indeed greater
in psychiatric inpatients primarily admitted for major
depressive-, substance abuse-, personality-, and anxiety
disorders, compared to age-, sex-, and employment sta-
tus matched non-clinical individuals. Results may be
regarded as preliminary evidence against the hypothesis
that higher SARS-Cov-2 infection rates in psychiatric pa-
tients are due to lower adherence to countermeasures
[5, 6]. Findings from correlational analyses indicated that
particularly trust in institutions & politics as well as con-
tamination anxiety were associated with increased levels
of support of public health directives during the pan-
demic in clinical- and non-clinical individuals, which is
in line with previous research [7-10]. However, general
anxiety was additionally associated with increased sup-
port of public health directives only in the clinical
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sample. This could indicate general anxiety is a putative
driver of the increased reported support of countermea-
sures in psychiatric patients, that we observed in our
sample. It is important to note, however, that these re-
sults are restricted by non-significant correlational dif-
ferences between samples. Additionally, the psychiatric
inpatient setting may explain part of our findings since
non-acceptance and non-compliance may likely lead to
hospital discharge, social pressure from hospital staff
and fellow patients, and a greater uncontrollable risk of
infection in a relatively crowded hospital environment.
In addition, paper-pencil questionnaire completion in
the psychiatric patient sample may have contributed to
greater socially desirable responses compared to online
completion in the non-clinical group. Moreover, our
findings and conclusions may not be extended to other
diagnoses (e.g., a sample consisting of patients with
psychotic disorders only) or treatment settings (e.g.,
outpatients).

Limitations

There are obvious methodological limitations of our
study: First, we have assessed construct validity and cri-
terion validity for some but not all subscales of the
CoPaQ. Future studies should test whether the other
subscales assess what they are intended to measure. Sec-
ond, since we applied the German version of the CoPaQ,
generalisability of results to other languages/cultures is
limited, which needs to be addressed in future research.
Wider distribution of the CoPaQ and its translated ver-
sions in our open science approach would leverage such
transcultural studies. Third, CFAs were based on rela-
tively small sample sizes, which may have affected the
robustness of results. As such, replications in larger
study cohorts are needed. Fourth, the clinical and non-
clinical samples are unlikely to fully represent the popu-
lations from which they were drawn. Finally, research
needs to assess the CoPaQ’s predictive validity, test-
retest reliability, and conduct evaluations in other study
populations.

Conclusion

Notwithstanding these caveats, the CoPaQ is a compre-
hensive, yet relatively brief self-assessment tool that
covers a broad spectrum of pressing psychosocial topics
during the current COVID-19 pandemic. The scale has
the potential to facilitate the investigation of psycho-
social reactions to the pandemic and could help assess
the impact of potential future epidemics and pandemics
if adapted accordingly. Our use case highlights its poten-
tial to untangle complex psychosocial aspects regarding
levels of support of COVID-19 countermeasures in psy-
chiatric inpatients and non-clinical individuals. Our find-
ings stress the importance of transparent public health
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communication to foster trust in institutions and politics
as well as inform the public about the potential conta-
giousness of the coronavirus to increase acceptance and
adherence with the different public health directives in
clinical and non-clinical groups during the current
pandemic.
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Abstract

The COVID-19 pandemic is an inherently stressful situation, which may lead to adverse psychosocial outcomes in various
populations. Yet, individuals may not be affected equally by stressors posed by the pandemic and those with pre-existing
mental disorders could be particularly vulnerable. To test this hypothesis, we assessed the psychological response to the
pandemic in a case—control design. We used an age-, sex- and employment status-matched case—control sample (n=216)
of psychiatric inpatients, recruited from the LMU Psychiatry Biobank Munich study and non-clinical individuals from the
general population. Participants completed validated self-report measures on stress, anxiety, depression, paranoia, rumina-
tion, loneliness, well-being, resilience, and a newly developed index of stressors associated with the COVID-19 pandemic.
Multiple linear regression analyses were conducted to assess the effects of group, COVID-19-specific stressors, and their
interaction on the different psychosocial outcomes. While psychiatric inpatients reported larger mental health difficulties
overall, the impact of COVID-19-specific stressors was lower in patients and not associated with worse psychological
functioning compared to non-clinical individuals. In contrast, depressive symptoms, rumination, loneliness, and well-being
were more strongly associated with COVID-19-specific stressors in non-clinical individuals and similar to the severity of
inpatients for those who experienced the greatest COVID-19-specific stressor impact Contrary to expectations, the psy-
chological response to the pandemic may not be worse in psychiatric inpatients compared to non-clinical individuals. Yet,
individuals from the general population, who were hit hardest by the pandemic, should be monitored and may be in need of
mental health prevention and treatment efforts.

Keywords COVID-19 pandemic - Mental health - Psychiatric inpatients - COVID-19-specific stressors - Psychological
response

Introduction

Many unprecedented stressors caused by the COVID-19
pandemic may contribute to increased psychological and
emotional distress, reduced levels of well-being, and thus
pose a substantial risk for an emerging mental health crisis

> Stephanie V. R.ek worldwide [1]. While COVID-19 itself represents an obvi-
s.rek@med.uni-muenchen.de . R o

ous threat for physical health and imposes burden on indi-

! Department of Psychiatry and Psychotherapy, LMU viduals and groups worldwide, numerous stressors are also

University Hospital Munich, Nussbaumstrafie 7, Munich, resulting from the politically enforced restrictions (e.g., stay-

Germany at-home orders) and recommended behaviours (e.g., physical

2 International Max Planck Research School for Translational distancing, often referred to as social distancing) to mini-

Psychiatry (IMPRS-TP), Munich, Germany mize face-to-face interactions. Although these may partly
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and economic impact on many individuals due to infringe-
ment, for example, on personal freedoms, uncertainty and
concern over disease status, social isolation, job uncertain-
ties, and financial hardship.

As vulnerability to psychosocial stressors varies, some
individuals may be more affected by the adverse impact
of the COVID-19 pandemic than others. According to the
diathesis-stress-model [2] of mental disease, individual
differences are thought to arise from a complex interplay
between pre-existing risk factors (diatheses) and current
environmental stressors. As such, environmental stressors
may exert their most pronounced negative effects on men-
tal health in vulnerable individuals with a specific genetic
makeup and pre-existing mental health difficulties. This
framework has been pioneered in the context of smoking
[3] and has since been applied for a variety of other men-
tal health disorders [4, 5]. In line with this theory, the psy-
chological response to the pandemic should theoretically
be greatest for vulnerable individuals with severe mental
health disorders as has been predicted by several recent sci-
entific publications [6-8]. Yet, it remains unclear if psychi-
atric patients experience more psychiatric symptoms spe-
cifically due to the COVID-19 pandemic. Addressing this
key question is clinically relevant. It could help to identify
individuals with the greatest mental health needs, develop
appropriate mitigation strategies for managing the psycho-
logical consequences of the COVID-19 pandemic, and safe-
guard vulnerable individuals who were hit hardest by the
pandemic.

The pandemic’s psychological impact on patients with
severe mental disorders remains largely unknown. Previ-
ous epidemics and pandemics have led to increased mental
health difficulties [9, 10] and preliminary epidemiological
studies and meta-analyses have quantified psychiatric symp-
tom prevalence in the COVID-19 pandemic [11, 12]. In the
general population, a prevalence of 29.6% for stress symp-
toms, 31.9% for anxiety symptoms, and 33.7% for depressive
symptoms have been reported [12]. In such meta-analytic
work, however, prevalence rates have not been interpreted
in the context of symptom prevalence rates prior to the pan-
demic, which obfuscates inferences about the actual mental
health impact of the pandemic. Initial longitudinal research
comparing mental health difficulties before and during the
pandemic describe an increase in mental health difficulties
(e.g., anxiety, depression, stress, suicide risk, & post-trau-
matic stress) during the early stages of the pandemic using
data from the UK Household Longitudinal Study panel [13].
In addition, a recent meta-analysis highlights a modest but
consistent mental health impact of COVID-19 lockdown
measures, particularly for depressive and anxiety symptoms
[14]. Yet, the longer-term effects remain unknown and it
is unclear if the pandemic has a particularly pronounced
impact on the mental health of psychiatric patients. While

@ Springer

initial case—control studies have found general differences
in symptom prevalence rates as would be expected [15, 16],
Pan et al. [17] also provided longitudinal mental health com-
parisons before versus during the early stages of the pan-
demic and using COVID-19-specific items beyond general
symptom questionnaires in three large Dutch case—control
cohorts. Interestingly, the authors demonstrate that patients’
mental health functioning was similar before versus during
the early stages of the pandemic, while healthy individuals
experienced more symptoms during compared to before the
pandemic. The authors offer several explanations of these
findings including mitigation strategy-induced relaxation,
feelings of safety, or simply regression to the mean. Simi-
larly, a more recent longitudinal population-based study con-
ducted in the United States showed a sharp initial increase
in psychological distress in individuals with pre-existing
mental health conditions during the early phases of the pan-
demic (April 2020). However, distress levels decreased to
baseline levels in the weeks that followed (July 2020) high-
lighting the potential role of resilience in the psychologi-
cal response to the pandemic [18]. Similar results were also
observed by other research groups [19-22] and summarised
in a systematic literature review of population-based longitu-
dinal cohort studies [23]. The impact of COVID-19-specific
stressors could offer an additional explanation, which can
only be studied using a more fine-grained dissection of the
pandemic’s psychological response.

In the present study, we investigated the impact of
COVID-19-specific stressors on a diverse range of psycho-
social outcomes using validated self-report measurement
scales in a case—control comparison matched on age, sex,
and employment status and using the COVID-19-specific
stressor impact index of the newly developed COVID-19
Pandemic Mental Health Questionnaire (CoPaQ) [24].
In line with the diathesis-stress-model, we hypothesised
that psychiatric inpatients are more negatively affected by
COVID-19-specific stressors compared to non-clinical con-
trols from the general German population in terms of higher
levels of anxiety, depression, stress, paranoia, rumination,
and loneliness as well as lower levels of well-being and
resilience.

Methods

Participants

Clinical sample

The clinical sample (n=108) was recruited as part of the LMU
Biobank study and was composed of psychiatric inpatients

from the Department of Psychiatry and Psychotherapy of
the LMU University Hospital Munich. Participants indicated
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demographic information and filled out self-report question-
naires (order: CoPaQ, DASS-21, R-GPTS, WHO-5, UCLA,
SNI, & BRS) using paper—pencil. Psychiatric inpatients with
insufficient comprehension of German, an acute psychotic
or manic episode, or acute suicidality were excluded from
participation.

Non-clinical sample

The non-clinical control sample was recruited online from
the general German population using advertisements on
social media (Facebook) and via university mailing lists.
Assessments were made via a secure online survey software
(LimeSurvey). This study is part of an ongoing longitudinal
survey into the mental health consequences of the pandemic.
The non-clinical sample completed the same questionnaire
batterie, which was presented in a block randomised order to
reduce carry-over effects and using a forced response format.
At the end, participants were asked to enter their email address
to be included in a prize draw. The sample consisted of adults
(18+years). In total, 387 (77.87%) identified as women, 108
(21.73%) as men, and 2 (0.40%) as diverse with an age range
from 18 to 75 years (mean =30, standard deviation (SD)=11).

Matching

To obtain a more comparable case—control sample in terms
of key sociodemographic factors, the clinical and non-clin-
ical samples were matched on age, sex, and employment
status using R software and the Matchlt (v4.1.0) package
[25]. Matching is preferable over sole adjustment of poten-
tial confounders in regression analyses since it increases
sample comparability and efficiency of analyses as similar
numbers of cases and controls are present across confounder
strata [26]. After matching, clinical and non-clinical samples
were comparable in age and sex (age: t(212.56)=— 1.47,
p=0.142; sex: ;(2(1) =0.07, p=0.785), but differences
remained for employment status (;(2(6) =27.22, p<0.001).

Ethical approval and informed consent

The study was subject to ethics committee approval (clinical
sample [Project Number: 18-716]; non-clinical sample [Pro-
ject Number: 20-118]) and conducted in accordance with
the Declaration of Helsinki [27]. All participants provided
informed consent. Recruitment in both study groups took
place between April-December 2020.

Data integrity and quality control
Integrity of participants’ responses and data was ascertained

in multiple pre-processing steps (see Supplementary Meth-
ods and Supplementary Fig. 1 for an overview).

Measures
COVID-19 Pandemic Mental Health Questionnaire (CoPaQ)

The CoPaQ (https://osf.io/3evn9/) [24] is a newly developed
and highly comprehensive self-report measure assessing the
psychosocial impact of the COVID-19 pandemic. For the
purpose of this study, we included data of an index assess-
ing the impact of COVID-19-specific stressors over the past
2 weeks from the CoPaQ. Individual stressors included
among others quarantine/curfew, small accommodation/
home-office, financial difficulties, childcare responsibilities,
and physical health concerns; we provide a full list of items
in Table 1 and Supplementary Fig. 2 depicts COVID-19-spe-
cific stressors inter-item correlations. Each stressor was rated
using a 5-point Likert scale ranging from 0 (Not at all) to 4
(Very much) and participants’ responses of “Not applicable”
were recoded as 0. A sum score of all items was calculated
as an index of COVID-19-specific stressors with higher
scores indicating a greater stressor impact. We observed an
acceptable internal consistency of the COVID-19-specific
stressors scores with McDonald’s Omega (w)=0.79 (95%
confidence interval [CI]: 0.75-0.84). It is important to note,
however, that stressors are likely to occur relatively inde-
pendently, so a high internal consistency was not necessarily
presumed.

Psychosocial outcome measures

We selected a diverse range of psychosocial outcome meas-
ures that have been reported to be of relevance during the
current pandemic [12, 28-31]. This includes mental health
symptomatology measures of stress, anxiety, depression, and
paranoia; transdiagnostic mental health factor measures of
loneliness and rumination; and positive psychological func-
tioning measures of psychological well-being and resilience.

Mental health symptomatology

Depression, Anxiety and Stress Scales-21 (DASS-21) The
German version of DASS-21 [32, 33] was used to measure
anxiety, depression, and stress during the preceding week.
Items are rated on a Likert scale of 0 (did not apply to me
at all) to 3 (applied to me very much or most of the time).
Higher scores indicate greater levels on each of the respec-
tive subscales. In clinical and non-clinical samples good
psychometric properties of the scales have been reported
[34]. In our study, DASS-21 subscale scores’ internal con-
sistency ranged from good to excellent: @ ey =0.84 (95%
CL: 0.79, 0.88), @pepression=0-93 (95% CI: 0.92, 0.95), and
Dgiress = 0.89 (95% CI: 0.86, 0.91).

@ Springer
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Table 1 Socio-demographics

and baseline characteristics of
the matched clinical and non-
clinical samples

Revised-Green et al. Paranoid Thoughts Scale (R-GPTS) The
total score of the German version of the 18-item R-GPTS
[35, 36] that includes two subscales of ideas of reference
(e.g., “People definitely laughed at me behind my back™)

@ Springer

Clinical sample

Non-clinical sample

Age, mean (SD)

43.97 (14.71)

Women sex, n (%) 54 (50.00%)

Employment status, n (%)
Full-time employed 32 (29.63)
Part-time employed 17 (12.96)
Self-employed 15 (4.63)
Student 7 (6.48)
Retired 5(16.67)
Caregiver 0(0)

Not employed 24 (22.22)
Other 8 (7.41)
Essential activity for the maintenance of critical infrastructure, n (%)

Doctors 1(0.9)
Nurses 3(2.8)
Clinical psychologist 0(0)
Public safety and national security guards 0(0)
Staff of local and national government 0(0)
Supermarket vendors 2(.9)
Professional cleaners 1(0.9)
Other (not listed) 20 (18.5)
No 81 (75.0)
Self-reported lifetime diagnoses, n (%)
Number of diagnoses
0 0(0)
1 29 (26.85)
2 37 (34.26)
3 24 (22.22)
>=4 18 (16.67)
Any diagnosis 108 (100)
Diagnostic categories
Depressive disorders 88 (81.48)
Bipolar disorders 10 (9.26)
Psychotic disorders 17 (15.74)
Anxiety disorders 30 (27.78)
Post-traumatic stress disorder 17 (15.74)
Obsessive—compulsive and related disorders 6 (5.56)
Disorders
Eating disorders 17 (15.74)
Substance-related and addictive disorders 30 (27.78)
Attention-deficit/hyperactivity disorder 6 (5.56)
Somatoform disorders 7 (6.48)
Personality disorders 22 (20.37)
Autism spectrum disorder 8 (7.40)
Dementia 2 (1.85)

41.14 (13.54)
51 (47.22%)

50 (46.30)
14 (15.74)
5(13.89)
7 (6.48)
18 (4.63)
0 (0)

14 (12.96)
0 (0)

2(1.9)
7(6.5)
1(0.9)
1(0.9)
1(0.9)

0 (0)
1(0.9)
15 (13.9)
80 (74.1)

71 (65.74)
18 (16.67)
12(11.11)
7 (6.48)
0(0)

37 (34.26)

30 (27.78)
2 (1.85)
1(0.93)
14 (12.96)
2 (1.85)
1(0.93)

3(2.78)
4(3.70)
3(2.78)
2(1.85)
1(0.93)
0(0)

0 (0)

n indicates the number of participants. SD Standard Deviation

and ideas of persecution (e.g., “I was certain people did
things in order to annoy me”) assessed over the past fort-
night were used to measures paranoia. Items are rated on a
5-point Likert scale ranging from 0 (not at all) to 4 (totally).
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Scores can range from 0 to 72; higher scores indicate higher
levels of paranoia. Excellent psychometric properties of the
scales have been reported for the English version [36]. In
our study, the R-GPTS subscale scores ranged from good
to excellent with wp, ,=0.88 (95% CI: 0.85, 0.91) and
@pare g =0.91 (95% CI: 0.88, 0.94).

Transdiagnostic mental health factors

Perseverative Thinking Questionnaire (PTQ) The PTQ [37]
consists of 15 items and is a self-report scale, which meas-
ures content-independent negative ruminative thinking.
Items are rated on a 5-point Likert scale ranging from 0
(Never) to 4 (Almost always). Higher scores indicate higher
levels of ruminative thinking and scores can range from 0
to 60. Good psychometric properties have been reported in
previous research [37]. In our study, the internal consistency
of the PTQ was excellent ®=0.97 (95% CI: 0.97, 0.98).

UCLA Loneliness Scale (UCLA) The German version of the
UCLA [38, 39] was used to assess loneliness. The intensity
and frequency of feelings of loneliness are assessed with
20 items using a 5-point Likert scale ranging from 1 (not
at all) to 5 (totally). Reversed items were recorded and then
averaged to form a mean score, with higher scores indicat-
ing greater loneliness. The German version of the UCLA
has been reported to show high internal consistency and dis-
criminant validity [39]. We observed an excellent internal
consistency with ®=0.93 (95% CI: 0.91, 0.94).

Positive psychological functioning

Brief Resilience Scale (BRS) The German version of the six
items BRS [40, 41] was used to assess resilience. Items are
rated on a 5-point Likert scale ranging from 1 (strongly disa-
gree) to 5 (strongly agree). Reversed items were recoded to
calculate mean scores with higher scores indicating greater
resilience. Sound psychometric properties of the self-report
questionnaire were reported in previous research [41]. In
our study, internal consistency was good with @ =0.88 (95%
CI: 0.85, 0.91).

WHO (Five) Well-Being Index (WHO-5) Participants were
asked to complete the German version of the WHO-5 [42,
43] which assesses well-being over the past 2 weeks. Items
are rated on a 6-point Likert scale ranging from O (not pre-
sent) to 5 (constantly present). Scores are summed, with
higher scores indicating greater well-being. Good psycho-
metric properties have been reported in previous research
[44]. We observed an excellent internal consistency with
®0=0.91 (95% CI: 0.89, 0.93).

Statistical analyses

All analyses were conducted in R (v4.0.3; R Foundation for
Statistical Computing) with packages psych (v1.8.12) [45],
lavaan (v0.6-3.1295) [46], careless (v1.1.3) [47], apaTables
(v2.0.5) [48], MBESS (v4.8.0) [49], and missForest [50].

Missing data

After conducting the different steps to ensure data integrity
and quality (see Supplementary Fig. 1), we imputed missing
values. Since we had continuous and categorical mixed-type
data, missing data were handled by applying the non-para-
metric, iterative MissForest imputation, which is based on a
random forest algorithm [50]. Out-of-bag (OOB) estimates
per sample for the imputation error were OOBpp- <0.001 for
the non-clinical and OOBpg-=0.153 for the clinical sample.

Descriptive statistics

First, internal consistency was calculated for the COVID-
19-specific stressors index and all outcomes variables using
McDonald’s Omega [w; 51] instead of Cronbach’s a since
assumptions are rarely met in practice [52; see “Measures™].
Descriptive statistics and the strength of statistical associa-
tion between variables were tested using bivariate Pearson’s
correlation coefficients, Chi-square tests (y°), and unpaired
two-sample ¢ tests (Welch ¢ test) when appropriate. We
report magnitudes of effect sizes according to Cohen [53]:
correlation coefficients of 0.10 are considered “small”, those
of 0.30 are “medium”, and those of 0.50 are “large” with
95% CI using 5000 bootstrapped samples with replacement.

Multiple linear regression analyses

We ran multiple linear regression analyses to evaluate asso-
ciations of case—control status, COVID-19-specific stress-
ors and their interaction with mental health outcomes in
the matched sample. These regression analyses were con-
ducted unadjusted and adjusted for age, sex, and employ-
ment status. All independent variables were standardised to
facilitate interpretation of regression coefficients (fs) and
main effects. In an additional step, we repeated regression
analyses using psychosocial outcome variables on their
original scale and standardising these variables; results for
outcome variables on original scales are presented in Tables
and Figures and results for standardised outcome variables
are presented in the Results section to facilitate comparison
to other manuscripts and between scales, respectively. To
assess the robustness of results, also against violations of
homoscedasticity, we provide 95% bootstrapped CI using
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5000 bootstrapped samples with replacement. All hypothesis
testing was two-tailed according to a=0.05. R? is reported
when appropriate.

Stratified analyses

To explore the respective impact of COVID-19-specific
stressors on the different psychosocial outcome variables
and in clinical and non-clinical samples separately, we per-
formed additional group-stratified multiple regression analy-
ses, again adjusted for age, sex, and employment status. For
these analyses, both dependent and independent variables
were standardised to allow effect size comparisons of the
COVID-19-specific stressors predictor between samples and
outcome variables.

Sensitivity analyses

To analyse the robustness and consistency of results, we
applied four sets of sensitivity analyses. First, the same
multiple linear regression analyses were repeated in the
larger sample (n=605) that was not matched on age, sex,
and employment status, but also adjusted for these variables.
Second, we repeated our primary analyses in the matched
sample by excluding COVID-19-specific stressor items
related to ‘living in a small accommodation’, ‘office work’,
‘customer service’, ‘childcare’, ‘running school lessons’, and
‘employment uncertainties’. This was done to explore con-
sistency of results for those COVID-19-specific stressors
that applied equally well to community-dwelling individuals
and psychiatric inpatients and, thus, are of relevance across
contexts. Third, multiple linear regression analyses were
repeated in the matched sample while additionally adjust-
ing for essential work activity for the maintenance of criti-
cal infrastructure (i.e., participants were grouped into the
following categories (a) health care worker, (b) essential
worker but non-healthcare worker, and (c) non-essential
worker) and, finally, in separate analyses we controlled for
the date of assessment using a linear and quadratic effect of
time in addition to the matching variables.

Results
Descriptive statistics

Socio-demographics and baseline characteristics of clinical
and non-clinical samples are displayed in Table 1 including
self-reported life-time diagnoses. Based on clinician ratings
in the psychiatric inpatient sample the majority of patients
suffered from depression (77.14%), substance abuse disor-
ders (49.52%), personality disorders (22.86%), and anxi-
ety disorders (21.96%) with 76.85% of patients qualifying
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for> 1 psychiatric diagnosis based on the 10th of the Inter-
national Statistical Classification of Diseases and related
Health Problems (ICD-10) criteria (see Supplementary
Table 1 for details).

A comparison of COVID-19-specific stressors in the
matched sample is shown in Fig. 1 (numeric results are pre-
sented in Supplementary Table 1). Overall, the total index
score of COVID-19-specific stressors differed between
groups (t(198.83)=2.43, p<0.016, Cohen’s d=0.33), in
that the non-clinical sample indicated a greater impact of
COVID-19-specific stressors. Results comparing differences
in COVID-19-specific stressors between the clinical and
non-clinical samples show that the non-clinical sample had
higher levels of stressors related to the current pandemic,
home-office, customer service, interpersonal conflicts, and
job uncertainties. For all other COVID-19-specific stress-
ors such as quarantine/curfew, childcare responsibilities, and
physical health concerns we did not observe evidence for
differences between groups.

Table 2 includes descriptive statistics of outcome vari-
ables and results of Welch t-tests between groups on the
different psychosocial outcomes. Results show that psychi-
atric inpatients displayed greater mental health difficulties
as indicated by higher levels of anxiety, depression, stress,
rumination, loneliness and lower levels of well-being and
resilience, compared to non-clinical individuals. Effect sizes
were observed to be medium to large (absolute Standardised
Mean Difference (SMD) ranged from 0.47 to 0.98). We did
not observe evidence for differences in paranoia between
groups.

Multiple linear regression analyses

Results of the multiple linear regression analyses are
depicted in Fig. 2 and numeric results are reported in Sup-
plementary Table 3. Throughout multiple linear regression
analyses, we observed significant associations of COVID-
19-specific stressors with all psychosocial outcome variables
including mental health symptomatology (increased levels of
depression (standardised B[SE]=0.27[0.06]), anxiety (stand-
ardised f=0.34[0.06]), stress (standardised § =0.33[0.07]),
and paranoia (standardised f=0.26[0.07])), transdiagnos-
tic mental health factors (increased levels of rumination
(standardised p=0.25[0.06]) and loneliness (standardised
=0.15[0.07])), and positive psychological functioning (less
psychological well-being (standardised f=— 0.21[0.06])
and resilience (standardised =— 0.21[0.06])). Group sta-
tus was also significantly associated with all psychosocial
outcome variables (depression (standardised p=0.73[0.12]),
anxiety (standardised f=0.80[0.12]), stress (standardised
f=0.57[0.13]), rumination (standardised f=0.72[0.12]),
loneliness (standardised f=0.66[0.13]), well-being (stand-
ardised p=— 0.95[0.12]), and resilience (standardised
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or that | won't be able to cope with everything (cf. Supplementary Table 1).

Fig. 1 Comparison of the COVID-19-specific stressors in the matched samples

B=— 0.91[0.12])); paranoia (standardised f=0.21[0.13]) rumination (standardised f=— 0.31[0.13]), loneliness
was the only exception. For the psychosocial outcome  (standardised p=— 0.40[0.13]), and well-being (standard-
variables depression (standardised p=— 0.28[0.13]), ised p=0.33[0.12]), we observed evidence for group by

Table 2 Descriptive statistics and differences in psychosocial outcome variables between matched samples

Outcome Clinical sample Non-clinical sample p SMD ClyootstrappdsMD
Mean (SD) Range IQR Mean (SD) Range IQR
Anxiety (DASS-21) 12.61 (9.87)  0-40 5.50-18  6.30 (7.06) 0-28 0-10 <0.001*** 0.69 0.45,0.91
Depression (DASS-21)  20.5(13.05)  0-42 8-32 12.13 (11.6)  0-40 2-19 <0.001%** 0.64 0.40, 0.89
Stress (DASS-21) 18.46 (10.95) 042 10-26 13.5(10.18) 040 5.5-20.5 <0.001%** 0.46 0.20,0.71
Paranoia (R-GPTS) 10.5(13.22)  0-61 1-14 9.15 (8.94) 0-38 2-13.3 0.38 0.12 -0.15,0.36
Rumination (PTQ) 35.53(14.48) 0-60 25-46 25.69 (14.99)  0-58 13.8-37.3 <0.001%*** 0.64 0.39, 0.87
Loneliness (UCLA) 2.63 (0.72) 146 22-31 2.15(0.77) 145 15-26 <0.001*** 0.62 0.37,0.85
Well-being (WHO-5) 7.12 (5.56) 0-22 3-11 12.62 (5.65) 1-23 8-17 <0.001*** —0.88 —1.10,—-0.65
Resilience (BRS) 2.46 (0.76) 145 128 3.28 (0.99) 1-5 1-4.0 <0.001*%** —0.84 —1.06,—0.62

***Indicates p<0.001. SD is used to represent standard deviation. /QR inter quartile range. P values based on Welch two-sample ¢ test. SMD
Standardised Mean Difference. Clyosirappeasmp = 93% bootstrapped Confidence Interval of SMD
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Fig.2 Associations of COVID-19-specific stressors with psychosocial outcomes in the matched samples
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Note. Figure 1 shows the effect of group on different psychosocial outcomes (n=216). Dots represent individual data points and
lines show linear regression slopes per group with shaded area for standard error (cf. Supplementary Table 3).
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stressors interactions in the unadjusted model. These inter-
actions unequivocally displayed a relatively greater increase
of mental health difficulties in the non-clinical sample while
mental health difficulties in the clinical sample were rela-
tively stable across levels of COVID-19-specific stressors.
No evidence for group by stressor interactions were observed
for anxiety (standardised $=0.08[0.13]), stress (standardised
B=— 0.15[0.13]), paranoia (standardised §=0.03[0.14]),
and resilience (standardised f=0.21[0.13]). When adjust-
ing for age, sex, and employment status, findings remained
substantially unchanged.

Stratified analyses

Figure 3 shows results of the patient-status stratified analy-
ses with standardised dependent and independent vari-
ables and controlled for age, sex, and employment status
(numeric results are displayed in Supplementary Table 4). In
the non-clinical sample, we observed evidence of similarly
strong associations between COVID-19-specific stressors
and each psychosocial outcome (absolute beta coefficients
ranged from 0.27 to 0.40). In contrast, in the clinical sam-
ple evidence for associations between COVID-19-specific
stressors and depression, rumination, loneliness, well-being
and resilience was either absent or negligible (absolute beta
coefficients ranged from 0.07 to 0.16), while they were more
similar to the non-clinical sample for anxiety, stress, and par-
anoia (absolute beta coefficients ranged from 0.24 to 0.35).

Fig. 3 Patient status-stratified
standardised associations of

These results also correspond to the findings of the multiple
linear regression analyses.

Sensitivity analyses

Results of the four sensitivity analyses are presented in
Supplementary Tables 5-8. Briefly, results remained sub-
stantially unchanged in sensitivity analyses using the (1)
unmatched sample, (2) reduced COVID-19-specific stressor
index (interaction analyses of the group by stressors on
depression, rumination, loneliness, and well-being appeared
somewhat more robust and additional evidence for stress
and resilience was observed), (3) additionally adjusting
for essential work activities, and (4) controlling for date of
assessment.

Discussion

We followed the call by Holmes et al. [1] to assess the psy-
chological response to the current pandemic by scrutinising
the impact of COVID-19-specific stressors in vulnerable
individuals with serious mental health disorders, compared
to a matched sample of non-clinical controls. In line with
the diathesis-stress-model [2] of mental disease, we hypoth-
esised that the psychosocial impact of the pandemic is great-
est in vulnerable individuals with severe mental health dis-
orders. However, this hypothesis was not supported by our
data. Instead, the impact of COVID-19-specific stressors was

@ Clinical sample © Non-clinical sample

COVID-19-specific stressors

with psychosocial outcomes Anxiety (DASS-21) 1

Depression (DASS-21) 4
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Note. Results are based on the fully adjusted model run in the matched sample (cf. Supplementary Table 4).
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greater in non-clinical than in clinical respondents and these
stressors were an important determinant for psychosocial
functioning especially in the non-clinical sample. Impor-
tantly, psychiatric inpatients did not show a more adverse
psychological response to stressors posed by the pandemic
in terms of worse psychological functioning compared to
non-clinical controls and, interestingly, COVID-19-spe-
cific stressors were consistently more strongly associated
with depression, rumination, loneliness, and well-being
in our non-clinical sample. This association followed a
dose-response relationship, in which non-clinical individu-
als experiencing the greatest impact of COVID-19-specific
stressors exhibited mental health symptomatology levels of
psychiatric inpatients. Sensitivity analyses did not substan-
tially change our results supporting their robustness.

Our cross-sectional findings on COVID-19-specific
stressors add to previous longitudinal research showing an
increase in mental health difficulties when comparing levels
before versus during the early stages of the pandemic. This
has been observed in studies of non-clinical individuals from
a large UK general population sample [13, 18] and three
Dutch psychiatric case—control cohort samples [17] with no
additional mental health deterioration in vulnerable indi-
viduals with pre-pandemic mental health conditions [23].
Pan et al. [17] offer several explanations of these findings
including mitigation strategy-induced relaxation, feelings of
safety, or simply regression to the mean in vulnerable indi-
viduals with pre-existing mental disorders, whereas Pierce
et al. [13] highlight the importance of tracking the longitu-
dinal impact further into the pandemic. Our findings suggest
that the impact of COVID-19-specific stressors could offer
an additional explanation. In alignment with the diathesis-
stress-model, we observed an increase in mental health dif-
ficulties in our non-clinical sample with increasing levels
of COVID-19-specific stressors following a dose-response
relationship.

Surprisingly, our findings indicated that psychiatric inpa-
tients exhibited different patterns of associations of COVID-
19-specific stressors with depression, rumination, loneliness,
well-being and resilience as compared to anxiety and stress.
Anxiety and stress are related constructs and DASS-21 anxi-
ety and stress subscales entail items on physiological hyper-
arousal and psychological over-reactivity [54], which can
be interpreted as the body’s and mind’s response to stress.
These stress responses involving physiological hyperarousal
and psychological over-reactivity seemed to be independent
of psychiatric patient status in the present study. Contrary
to this, the other psychosocial outcomes such as depression
remained relatively unchanged in the presence of stressors
in our psychiatric inpatient sample. Thus, we support Pan
et al.’s explanations of mitigation strategy-induced relaxation
and feelings of safety, which may be particularly enhanced in
a psychiatric inpatient setting. That is, psychiatric inpatients,
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who are partly shielded from their external environment
through the cover of hospitalisation, may be confronted less
directly with the aversive consequences of the pandemic,
compared to non-clinical individuals. This could also be
exemplified by greater levels of COVID-19-specific stress-
ors in the non-clinical group, which may ultimately result in
psychological exhaustion. As such, replication of our results
in psychiatric outpatient settings is key. Yet, Robinson et al.
[23] in their recent systematic meta-analysis of population-
based studies also find no deterioration of mental health
symptomatology in those individuals with mental health
conditions and propose that patients may generally be less
exposed to stressors such as social interactions during the
pandemic. Following this line of argument, it will be key to
continue tracking symptom trajectories in this vulnerable
group to see whether mental health difficulties will increase
once the pandemic and associated countermeasures subside.
Alternatively, psychiatric symptoms in distinct domains may
have shown ceiling effects in the clinical sample, whereby
depression, rumination, loneliness, well-being, and resil-
ience were at their relative respective maximum or mini-
mum. While distributions of the psychosocial outcomes do
not fully support this explanation (Supplementary Fig. 3),
this hypothesis requires further investigation. We addition-
ally agree with the proposed characterisation of longitudinal
trajectories in future research further into the pandemic [1],
since the prolonged/chronic exposure to major stressors and
strains caused by the pandemic could result in a “wear and
tear” reflected in worse long-term mental health outcomes
and, as our findings suggest, this may particularly affect non-
clinical individuals [55].

Strengths, limitations and future directions

Strengths of the present study include the examination of
the psychological response to the pandemic based on (i) a
wide array of key mental health measures, (ii) a large psy-
chiatric inpatient sample, which is arguably one of the most
vulnerable groups in terms of mental health difficulties, and
(iii) use of a statistical matching procedure to a non-clinical
group and a broad range of sensitivity analyses that sup-
ported the robustness of our results. This study has several
important limitations. First and foremost, the study design
is cross-sectional, which prevents causal interpretations. In
particular, reverse causation or residual confounding can-
not be excluded. For example, individuals with heightened
anxiety levels may be more prone to experience a greater
impact of COVID-19-specific stressors. Future longitudi-
nal research is needed to assess directionality and evidence
for temporality, which is one of Hill’s [56] viewpoints on
causation. Second, we report data of convenience samples
in that our non-clinical sample was predominantly female
and younger than the general population (prior to matching)
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and the clinical sample represents a subset of patients from
a single psychiatric hospital. While the generalisability of
our findings is limited, the current study may have benefit-
ted from the non-representativeness. The study was not set
up to assess the prevalence of psychosocial difficulties but
rather to identify in a case—control design whether stressors
posed by the pandemic may differentially predict psychoso-
cial difficulties. Therefore, the high number of individuals
indicating psychosocial difficulties may have increased our
statistical power to test these associations. However, repli-
cation of our results in more representative samples is key
to determine the generalisability of our findings. By match-
ing the clinical and non-clinical samples on age, sex, and
employment status, we were able to mitigate these sample-
dependent biases to some extent. However, the selection
of less severely affected inpatients able to participate in a
questionnaire-based study and exclusion of patients such as
with acute psychosis and mania remains an important limita-
tion of this study. Third, we report data of German samples,
which limits cross-cultural generalizability. Fourth, we only
relied upon self-report questionnaires. Finally, the items on
COVID-19-specific stressor index may apply better to com-
munity-dwelling individuals than psychiatric inpatients. Yet,
when applying sensitivity analyses with a reduced COVID-
19-specific stressor index of stressors that apply equally
well to both study groups, our results remained largely
unchanged, which supports the robustness of our findings.

Conclusions

Notwithstanding these caveats, our results may contribute
to a better understanding of the mental health consequences
of the current COVID-19 pandemic that could have both
reassuring and concerning implications. On the one hand,
we show that the psychological response to the pandemic
is not worse in vulnerable individuals with serious mental
health disorders compared to non-clinical individuals. On
the other hand, our findings show that non-clinical indi-
viduals who experienced the greatest impact of COVID-
19-specific stressors have levels of depression, rumination,
loneliness, and well-being similar to psychiatric inpatients.
These results have clinical and societal relevance suggesting
that inpatient treatment efforts for patients with high levels
of COVID-19-specific stressors should focus particularly
on anxiety and stress symptomatology. Our results for non-
clinical individuals could also help to identify individuals
who were hit hardest by the pandemic and may be in need
of targeted prevention and treatment efforts.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00406-021-01291-7.
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Abstract

Childhood maltreatment (CM) has been associated with adverse psychosocial outcomes
during the pandemic, but the underlying mechanisms are unclear. In a prospective online
study using baseline and 10-week follow-up data of 391 German participants, we applied
multiple mediation analyses to test to what extent COVID-19 perceived stressors mediate
the association between CM and later adverse psychosocial outcomes compared to
established mediators of rumination and insecure attachment. We also explored the
relative importance of different COVID-19 related stressors in predicting adverse
psychological trajectories using elastic net regression. Results showed that CM was
longitudinally associated with all adverse psychosocial outcome. COVID-19 perceived
stressors, rumination, and insecure attachment mediated this relationship and full
mediation was observed for the outcomes anxiety, stress and psychological well-being.
COVID-19-related concerns about the future was most strongly and consistently
associated with adverse psychosocial functioning. These findings provide preliminary
evidence that COVID-19 perceived stressors, in particular concerns about the future, may
be a key mechanism underlying the development of adverse psychosocial outcomes in
individuals with a CM history. Thus, COVID-19 perceived stressors may require a higher
priority for prevention and treatment efforts in vulnerable groups. Our results warrant

replication in more representative cross-cultural samples.

Keywords: depression; anxiety; stress; loneliness; paranoia; psychological well-being;

perceived stress; early adversity; multiple mediation
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Introduction

It is obvious that the COVID-19 pandemic and its associated social restrictions placed an
exceptional strain on individuals leading to a deterioration of mental health and well-
being world-wide (1). Specifically, the pandemic has resulted in unprecedented major
stressors that can pose enormous psychological challenges including a virtual standstill
of our public and private lives, anxieties about getting infected, the course of disease, and
receiving appropriate medical care as well as but not limited to job uncertainties and
financial difficulties. In a recent study, we could show that a greater impact of such
COVID-19-specific stressors during the pandemic was associated with increased
psychological difficulties in a German general population sample (2). Moreover,
representative cohort studies comparing changes in individuals before versus in the first
few weeks of the initial lockdowns have suggested significant increases in mental health
symptomatology (3,4), also summarised in a recent meta-analysis (5). In addition,
longitudinal studies have identified heterogeneous trajectories of mental health
symptomatology during the pandemic. Here, younger age, female sex, lower income
levels, economic inactivity, and pre-existing mental health conditions have been
associated with worse longitudinal psychological trajectories in terms of depression,
anxiety, and loneliness (e.g., 6-11). This demonstrates the importance of inter-individual
differences in mental health trajectories and emphasises that identification of important
risk factors and accompanying underlying mechanisms is key, which could allow for

targeted care or prevention approaches.

One group of individuals that may be particularly vulnerable to the effects of the COVID-
19 pandemic on mental health are those who experienced childhood maltreatment (12).
Childhood maltreatment (CM), which includes traumatic experiences of abuse and
neglect, is arguably the most consistent transdiagnostic risk factor across psychiatric
disorders and lower psychological well-being as shown in in multiple retrospective case-
control and longitudinal studies (e.g., 13-19). In the context of the COVID-19 pandemic,
CM exposed individuals showed greater mental health difficulties in terms of symptoms
of anxiety, depression, and posttraumatic stress disorder (PTSD), compared to non-
exposed individuals in initial cross-sectional (20-23) and longitudinal (24) studies.
However, not all CM exposed individuals develop mental health difficulties in adulthood
and, so far, little is known about the exact pathways through which CM leads to an
increased mental health risk (14). In order to improve treatment or even prevent an
adverse mental health cascade during the current pandemic, it is therefore crucial not
only to identify vulnerable groups by environmental stratification based on CM criteria,
but also to deepen our understanding of potential core mechanisms linking

psychopathology to CM.
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Stress sensitisation by early exposure to CM has been proposed as a key transdiagnostic
mechanism leading to the evolvement of later psychopathology (25-28). In the current
pandemic, for instance, CM exposed individuals may be sensitised and particularly
reactive to stress, which could lead to the perception that COVID-19-related stressors are
particularly stressful. In turn, this could increase levels of adverse psychosocial
outcomes. We are aware of only one longitudinal study amidst the current COVID-19
pandemic that showed that perceived stress mediated the association of early life
adversity and depressive symptom severity in adolescents (29). Yet, this study did not
differentiate stressors specific versus unspecific to the COVID-19 pandemic. Further, it is
unclear whether this mediation generalises to mental health conditions other than
depression, and if it also occurs in adults. Finally, it is unclear to what extent perceived
stress still plays a relevant mechanistic role when compared to established
transdiagnostic mediators between CM and mental health such as rumination (e.g.,
14,30-32) and insecure attachment (33,34). This can be tested using multiple mediation
analyses adjusting for important confounding factors such as age, sex, income,

educational attainment, and pre-existing mental health conditions.

This prospective study in individuals from the general population aims at investigating
the relationship between CM and subsequent psychopathology and psychological well-
being as well as the relative mediation via COVID-19 perceived stressors, rumination, and
insecure attachment. Based on previous research and the theoretical considerations
described above, we hypothesised i) that CM is associated with more adverse
psychosocial outcomes in terms of depression, anxiety, stress, loneliness, paranoia, and
psychological well-being, and ii) that these associations are mediated by COVID-19
perceived stressors, rumination, and insecure attachment. Understanding the factors
linking higher rates of mental health difficulties during the current pandemic to CM can
inform the development of targeted prevention and psychosocial treatment efforts. Since
not all COVID-19 stressors may be equally important in predicting adverse psychosocial

outcomes, we further explored their relative importance.
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Methods
Participants and Procedure

A longitudinal survey in German language was conducted in adults (18+ years old) with
varying levels of CM who were recruited online via social media platforms and university
mailing lists (see Supplementary Material for study advertisement text). The secure
online survey software (LimeSurvey) was used for assessments, which was set up using
a forced response format to prevent missing data and questionnaire block randomisation
to circumvent potential carry over effects. As a reimbursement participants could be
included in a prize draw by entering their email address at the end of the survey.
Recruitment and initial assessment took place between April 2020 - May 2021 with
follow-up assessment 10 weeks after the initial assessment. Participants completed a
range of questionnaires (see Supplementary Table 1 for an overview of all the
questionnaires), we only selected a subset of questionnaires, which we deemed relevant

to answer our research questions.

All participants provided informed consent prior to participation, the study was
conducted in accordance with the Declaration of Helsinki (35) and approved by the
Faculty of Medicine of the Ludwig-Maximilians-University Research Ethics Committee
[Project Number: 20-118].

Measures

Exposure (at baseline)

Childhood Trauma Questionnaire (CTQ)

CM was assessed by the CTQ self-report questionnaire that comprises five subscales:
emotional, physical, and sexual abuse as well as emotional and physical neglect (36;
German version: 37). Each subscale consists of five items, which are rated on a 5-point
Likert scale ranging from 1 (not at all) to 5 (very much). Reversed items were recoded.
The subscale scores were calculated to represent a total score. Scores on the total scale
range from 25 to 125 with higher scores indicating more severe CM. In previous research
good psychometric properties of the questionnaire have been reported (36) and internal
consistency of the total score at baseline was excellent in the present study (Cronbach’s
a=0.92).

Proposed Mediators (at baseline)

COVID-19-specific stressor impact index

The COVID-19-specific stressor impact index of the COVID-19 Pandemic Mental Health

Questionnaire (CoPaQ) (38) was used to assess COVID-19 perceived stressors over the
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past two weeks. The subscale includes different COVID-19 stressors (e.g.,
quarantine/curfew, small accommodation/home-office, financial difficulties, childcare
responsibilities, and physical health concerns), which are rated on a 5-point Likert scale
ranging from 0 (not at all) to 4 (very much). The “not applicable” answer option was
recoded as zero. Scores are summed to form a total score, which can range from 0 to 56
and higher scores indicate greater COVID-19 perceived stressors. Preliminary
psychometric evaluation of this subscale was reported to be sound (39). Internal
consistency was not assessed for the COVID-19-specific stressor impact index since
stressors can occur relatively independent from each other.

Perseverative Thinking Questionnaire (PTQ)

Rumination was assessed with the PTQ (40), which consists of 15 items rated on a 5-
point Likert scale ranging from 0 (Never) to 4 (Almost always). Items on content-
independent negative ruminative thinking can be summed to a total score, which can
range from 0 to 60. Higher scores indicate higher levels of ruminative thinking. Ehring et
al. (40) reported good psychometric properties of the scale and we observed excellent

internal consistency (a=0.96).
Relationship Styles Questionnaire (RSQ)

We used the RSQ (41; German version: 42) to measure insecure attachment styles. The
scale is comprised of 30 items, which are rate on a 5-point Likert scale ranging from 1
(not at all) to 5 (very much). Reversed items were recoded. Attachment avoidance and
attachment anxiety were defined as proposed by Roisman et al (43; Model 3A). At
baseline, internal consistency estimates of the attachment avoidance and attachment

anxiety subscales were good (aavoidance=0.80; 0tanxiety=0.80)

Psychosocial outcome variables (at 10-week follow-up)

Depression, Anxiety and Stress Scales (DASS-21)

We used the DASS-21 to measure levels of depression, anxiety, and stress during the
preceding week (41; German version: 42). [tems are rated on a 4-point Likert scale of 0
(did not apply to me at all) to 3 (applied to me very much or most of the time). Subscale
scores can each range from 0 to 21, respectively, and higher scores indicate greater levels
of psychopathology. Scores of each subscale were multiplied by two in order to convert
scores to the full DASS-42 version (46). In clinical and non-clinical samples good
psychometric properties of the scales have been reported (47). In our study, internal
consistency estimates ranged from acceptable to excellent for each subscale

(O(Depression=0.93, O(Anxiety=0.79, and O(Stress=0.89).

Revised-Green et al Paranoid Thoughts Scale (R-GPTS)
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Paranoia over the past fortnight was assessed with the total score of the 18-item R-GPTS
(44; German version: 45). Items are rated on a 5-point Likert scale ranging from 0 (not
at all) to 4 (totally). Scores can range from 0 to 72; higher scores indicate higher levels of
paranoia. Excellent psychometric properties of the scale have been reported (48). The
German version was translated from the original English version following common
guidelines for forward and backward translation (50). The final version was approved by
one of the authors of the original version (D.F.). At T2, internal consistency of the total

score was excellent (a=0.91).
UCLA Loneliness Scale (UCLA-LS)

Loneliness was assessed using the UCLA-LS (47; German version: 48), which includes 20
items rated on a 5-point Likert scale ranging from 1 (not at all) to 5 (totally). Items that
were reversed were recoded. The average score was built to represent the mean, with
higher scores indicating greater loneliness. Good psychometric properties of the scale
have been reported in previous research (52). In our sample, internal consistency was

excellent at the second assessment timepoint (a=0.94).
WHO (Five) Well-Being Index (WHO-5)

Psychological well-being was assessed with the WHO-5 (49; German version: 50). Five
items are rated on a 6-point Likert scale ranging from 0 (at no time) to 5 (all of the time).
[tems were summed to represent the total score, which can range from 0 to 25, higher
scores indicate greater well-being. Sound psychometric properties of the scale have been
reported in previous research (55). In our sample, internal consistency was excellent at
follow-up (a=0.90).

Statistical analyses

All analyses were conducted in R version 4.0.0 (56) with packages psych (version 1.8.12;
53), lavaan (version 0.6-3.1295; 54), and g/lmnet (version 4.1-1; 55).

First, bivariate Pearson’s correlation coefficients and Chi-square tests (%) were

conducted to test associations between variables of interest.

Second, multiple mediation analyses using the maximum likelihood estimator were
performed. CM was used as predictor variable and depression, anxiety, stress, loneliness,
paranoia, and psychological well-being as outcome variables in separate mediation
analyses. Mediator variables of COVID-19 perceived stressors, rumination, and
attachment (anxious- and avoidant) were included simultaneously in the analyses and
were allowed to correlate with each other. Standard errors were calculated using 10,000
bootstrap samples because some variables did not fully adhere to a normal distribution.

We report bias-corrected 95% bootstrapped confidence intervals (CI) for the total (c),
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direct (¢’), and indirect effects. Subdivision of the total indirect effect to specific indirect
effects allowed comparisons of the standardised effect sizes of each mediator.
Standardised ordinary least squares regression coefficients are reported for all paths. To
account for potential influences of age, sex, income, educational attainment, and pre-
existing mental health conditions (as diagnosed by a doctor or therapist, see
Supplementary Material for details), variables were included as covariates in each
multiple mediation model. As a post-hoc sensitivity analysis, we also added relationship
status as an additional covariate to each multiple mediation model, which we defined as
follows: being in a relationship (married, partnership) versus not being in a relationship
(divorced, widowed, single). Of note, since multiple comparisons were performed we

controlled for false positive rate by using the Benjamini-Hochberg procedure (60).

Finally, to explore the relative importance of each of the different perceived COVID-
19 stressors contributing to the total COVID-19 stressor index, we performed elastic net
regression analyses (61) to explore the relative predictive value of individual stressors
for adverse psychosocial functioning. This technique is an extension of ordinary least
squares regression that better accounts for collinearity between baseline predictors and
simplifies the statistical model using regularisation. It includes the two hyperparameters
a (tuning parameter of 0 to 1, which controls the type of shrinkage and, thus, the
estimation method) and A (penalty parameter of 0 to 1, which controls the amount of
shrinkage with higher values leading to greater penalisation). The optimal
hyperparameter combination was determined using grid search by selecting the model
with smallest root mean squared error (RMSE) within 10-fold cross-validation. Of note,
regularisation with a=1 equals Least Absolute Shrinkage and Selection Operator
(LASSO) regression (62) and a=0 equals Ridge (63) regression; a values between 0 to 1
reflect the relative balance between the two regression models. Elastic net regression

models were controlled for age and sex.
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Results
Sample characteristics

Six hundred sixty-eight participants completed the survey at baseline (T1) and 429 at the
10-week follow-up assessment (T2). To ensure high data quality, we excluded
participants at baseline who answered more than 1 bogus item incorrectly (e.g., not
checking “very much” for the item “Please, indicate ‘very much’) (n=58). In addition,
participants with response times less than 25 minutes at baseline (n=8) and less than 15
minutes at follow-up (n=8) were excluded, which were deemed unlikely response times
on the basis of personal experiences and response time descriptive statistics (baseline
response time: median=48 min, 1st quartile=38 min, 3™ quartile=61 min; follow-up:
median=23 min, 1st quartile=29 min, 3rd quartile=40 min). We also removed 30
participants who did not have a matching id variable between baseline and follow-up
assessment, which resulted from a rare failure of the software. Taken together, this led to
a final sample of 391 individuals (77.43% females) on which analyses are based (age:
mean=30.99, standard deviation[sd]=11.52). The final sample consisted of 91.82%
participants who indicated German nationality, 47.83% were single (see Table 1 for more
demographic and clinical characteristics). Of note, participants only completing the
baseline assessment did not differ significantly from the follow-up sample in terms of age,
sex, nationality, employment status, marital status, and pre-existing mental health
conditions (p>0.05; see Supplementary Table 2).
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Table 1. Baseline characteristics of analytic sample

Descriptive statistics

Sample size, n 391
Age, mean (5D) 30.99 (11.52)
Women sex, 1 (%) 303 (77.49)

Employment status?, n (%)

Full-time employed 88 (22.51)
Part-time employed 63 (16.11)
Self-employed 14 (3.58)
Student 185 (47.31)
Retired 7 (1.79)
Caregiver 0(0)

Not employed 11 (2.81)
Other 23 (5.88)

Freely disposable money per month, n (%)

<100 € 28 (7.16)
100-250 € 84 (21.48)
250-500 € 111 (28.39)
500-1000 € 85 (21.74)
>1000 € 83 (21.23)

Educational attainment, 2 (%)

Primary school 0(0)
Secondary school 39 (9.97)
A-levels 352 (90.03)

Self-reported lifetime diagnoses, n (%)

Number of diagnoses

0 261 (66.75)
1 73 (18.67)
2 40 (10.23)
3 13 (3.32)

>=4 4(1.02)

Diagnostic categories
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Descriptive statistics

Depressive Disorders 90 (23.02)
Bipolar Disorders 3(0.77)
Psychotic Disorders 0(0)
Anxiety Disorders 45 (11.51)
Post-Traumatic Stress Disorder 22 (5.63)
Obsessive-Compulsive and Related Disorders 7 (1.79)
Eating Disorders 18 (4.60)
Substance-Related and Addictive Disorders 4 (1.02)
Attention-Deficit/Hyperactivity Disorder 9 (2.30)
Somatoform Disorders 2(0.51)
Personality Disorders 9 (2.30)
Autism Spectrum Disorder 3(0.77)
Dementia 0(0)

aEmployment status was assessed in forced choice format, so participants had to indicate

the option they identified with most.
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Multiple mediation models

Descriptive statistics of proposed exposure, mediator, and outcome variables can be
found in Table 2. As a prerequisite for mediation analyses, we observed bivariate
correlations between all proposed exposure and mediator variables (path a), mediator
and outcome variables (path b), and exposure and outcome variables (path c) as shown
in Supplementary Table 3 and Supplementary Table 4. For example, COVID-19 perceived
stressors were significantly associated with the predictor CM (r=0.26, p<0.01) and the
criterion depression severity (r=0.35, p<0.01). Rumination was significantly related to
the predictor (r=0.27, p<0.01) and criterion variable (r=0.50, p<0.01). Attachment
anxiety was also significantly linked to CM (r=0.25, p<0.01) and depression severity
(r=0.32, p<0.01), as was attachment avoidance (rcm =0.32; p<0.01; rpepression=0.34,
p<0.01). Lastly, depressive symptom severity was significantly associated with CM
severity (r=0.35; p<0.01).

Table 2. Descriptive statistics of exposure, proposed mediator, and psychosocial outcome

variables
Mean (SD) Range IQR
Exposure variable
T1 Childhood Maltreatment (CTQ) 37.55(12.93) 25-100 29-43
Proposed Mediators
T1 COVID-19 Perceived Stressors (COPAQ) 13.63 (8.95) 0-47 7-20
T1 Rumination (PTQ) 27.70 (14.00) 0-59 17-38
T1 Anxious attachment 2.13(0.91) 1-5 1.40-2.8
T1 Avoidant attachment 2.64 (0.77) 1-4.50 2-3.13
Criterion variables
T2 Depression (DASS-21) 11.47 (10.75) 0-42 4-16
T2 Anxiety (DASS-21) 5.86 (6.86) 0-36 0-8
T2 Stress (DASS-21) 12.75 (9.77) 0-40 4-20
T2 Loneliness (UCLA-LS) 2.19 (0.72) 1-4.45 1.55-2.70
T2 Paranoia (R-GPTS) 8.33 (10.06) 0-57 1.5-11
T2 Well-being (WHO-5) 12.21 (5.71) 0-25 7.50-17

Note. SD = standard deviation. IQR = inter quartile range.
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In separate multiple mediation models and as indicated by the total indirect effect, we
observed evidence supporting overall mediation of effects of CM on the different outcome
variables (i.e., depression, anxiety, stress, paranoia, loneliness, and psychological well-
being) via COVID-19 perceived stressors, rumination, and attachment (anxious and
avoidant) (see Table 3 and Figure 1). Specific indirect effects of the proposed mediators
were significant for COVID-19 perceived stressors, rumination, and attachment
avoidance across outcome variables. Attachment anxiety did not contribute additionally
to the indirect effect in five out of six separate multiple mediation analyses; except
paranoia. Full mediation between CM and anxiety as well as stress was observed as the
direct effect (c’) was no longer significant after inclusion of the proposed mediators.
Partial mediation was observed for the relationship between CM and depression,
paranoia, loneliness, and psychological well-being since the direct effect remained
significant. This suggests that our proposed set of mediators did not fully explain this
relationship. Of note, all results from multiple mediation analyses were adjusted for the
potential confounders age, sex, income, educational attainment, and pre-existing mental
health conditions and the mediators were allowed to correlate with each other
(Supplementary Table 5 shows additional adjustment of relationship status, which did
not alter the pattern of results substantially). When applying alpha correction for
multiple testing, results remained largely unchanged but the specific indirect effect of
attachment avoidance was no longer significant for the outcomes stress and paranoia.

Moreover, full mediation was observed for psychological well-being (see Table 3).
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Table 3. Multiple mediation models with standardised bootstrap intervals

DV Std. point  SE p Peorrected  CI CI R?
estimate Lower Upper
Depression
Total (c) 0.340 0.050 <0.001 <0.001 0.185 0.383 0.373
Total indirect 0.181 0.027 <0.001 <0.001 0.100 0.206
Specific indirect
COVID-19 perceived stressors 0.038 0.012 0.009 0.014 0.012 0.060
Rumination 0.089 0.018 <0.001 <0.001 0.041 0.113
Attachment anxiety 0.005 0.005 0.474 0.511 -0.006  0.016
Attachment avoidance 0.049 0.015 0.008 0.013 0.013 0.073
Direct (c”) 0.159 0.050 0.007 0.012 0.037 0.228
Anxiety
Total (c) 0.218 0.037 0.002 0.004 0.039 0.183 0.291
Total indirect 0.188 0.016 <0.001 <0.001 0.068 0.130
Specific indirect
COVID-19 perceived stressors 0.049 0.009 0.005 0.009 0.011 0.047
Rumination 0.075 0.011 <0.001 0.001 0.019 0.063
Attachment anxiety -0.008 0.005 0.392 0.433 -0.015 0.003
Attachment avoidance 0.070 0.011 <0.001 0.001 0.018 0.059
Direct (c) 0.030 0.036 0.658 0.674 -0.057  0.084
Stress
Total (c) 0.210 0.044 <0.001 <0.001 0.070 0.243 0.347
Total indirect 0.181 0.025 <0.001 <0.001 0.088 0.186
Specific indirect
COVID-19 perceived stressors 0.045 0.012 0.005 0.009 0.014 0.061
Rumination 0.089 0.016 <0.001 <0.001 0.038 0.101
Attachment anxiety 0.011 0.006 0.172 0.201 -0.001 0.021
Attachment avoidance 0.036 0.013 0.044 0.057 0.001 0.055
Direct (c) 0.029 0.044 0.615 0.646 -0.065  0.107
Loneliness
Total (c) 0.425 0.003 <0.001 <0.001 0.019 0.032 0.432
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DV

Total indirect

Specific indirect
COVID-19 perceived stressors
Rumination
Attachment anxiety
Attachment avoidance

Direct (c’)

Paranoia

Total (c)

Total indirect

Specific indirect
COVID-19 perceived stressors
Rumination
Attachment anxiety
Attachment avoidance

Direct (¢”)

Psychological well-being

Total (c)

Total indirect

Specific indirect
COVID-19 perceived stressors
Rumination
Attachment anxiety
Attachment avoidance

Direct (c¢’)

Std. point
estimate

0.190

0.033
0.049
0.009
0.100

0.235

0.314

0.118

0.030
0.033
0.018
0.038

0.196

-0.292

-0.186

-0.037
-0.102
0.004

-0.051

-0.106

SE

0.002

0.001
0.001
<0.001
0.001

0.003

0.054

0.021

0.010
0.013
0.008
0.015

0.053

0.024

0.014

0.006
0.011
0.003
0.008

0.024

p

<0.001

0.010
0.003
0.204
<0.001

<0.001

<0.001

<0.001

0.023
0.054
0.085
0.047

0.004

<0.001

<0.001

0.010
<0.001
0.555
0.005

0.047

Pcorrected

<0.001

0.015

0.006

0.231

<0.001

<0.001

<0.001

<0.001

0.032

0.067

0.102

0.060

0.008

<0.001

<0.001

0.014

<0.001

0.583

0.009

0.060

CI

Lower

0.008

0.001
0.001
<0.001
0.004

0.008

0.136

0.051

0.006
0.001
0.001
0.001

0.046

-0.176

-0.112

-0.031
-0.068
-0.004
-0.040

-0.092

CI
Upper

0.015

0.004
0.005
0.002
0.009

0.02

0.347

0.134

0.046
0.053
0.032
0.059

0.255

-0.082

-0.057

-0.006
-0.027
0.008

-0.008

0.001

R2

0.249

0.333

Note. DV = Dependent Variable; CI = Confidence Interval (bootstrapped); Std.

Standardised. Depicted are total, total indirect, specific indirect, and direct effects of the

different multiple mediation models. Pcorrected = false discovery rate corrected p value.
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Figure 1. Multiple mediation models
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b
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s/
Attachment anxiety Attachment anxiety
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Attachment aveidance Attachment avoidance
c COVID-19 perceived stressors D COVID-19 perceived stressors
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Rumination Rumination
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s
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Attachment aveidance Attachment avoidance

Note. The figure shows path diagrams for multiple mediation models for outcomes
depression (A), anxiety (B), stress (C), loneliness (D), paranoia (E), and psychological
well-being (F). Non-significant paths are visualised using dashed lines. Regression

coefficients are standardised.

Elastic Net Regression

We explored the relative variable importance of different COVID-19 stressors in
predicting psychosocial outcomes using elastic net regression and results from the

selected models are depicted in Figure 2. Of note, the selected elastic net regression
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model for outcome loneliness was ridge regression (a=0), so none of the predictor
variables were set exactly to zero, and LASSO (x=1) for outcomes stress, paranoia, and
wellbeing. The hyperparameter a was in between 0 to 1 for outcomes depression and
anxiety reflecting the optimal balance between ridge and LASSO regression selected for
these outcomes during cross-validation. Of note, analyses were adjusted for age and sex.

See Supplementary Table 6 for hyperparameters of selected models.

A few COVID-19 stressors were rather consistently associated with adverse outcomes.
Among them were “the current pandemic” (stressor 1), “worries of not being able to get
medical care” (stressor 10), “increased conflicts with people close to me” (stressor 11),
and “fears of what the future will bring, or that I won't be able to cope with everything”
(stressor 14). In contrast, stressors such as “living in a small accommodation” (stressor
2), “being in home office” (stressor 7), and “uncertainties regarding my job, training
place, studies or school” (stressor 13) were consistently unpredictive of adverse
psychosocial outcomes. For some outcomes, the impact of COVID-19 perceived stressors
was predominately associated with a few stressors that explained most of the variance.
For example, levels of psychological well-being were only predicted by three COVID-19
stressors, namely “the current pandemic” (stressor 1), “increased conflicts with people
close to me” (stressor 11), and “fears of what the future will bring, or that  won't be able
to cope with everything” (stressor 14). For other psychosocial outcomes such as anxiety

and loneliness, variable importance was rather equally distributed across stressors.
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Figure 2. Relative importance of COVID-19 related stressors in predicting psychosocial

outcomes

Depression Anxiety Stress Loneliness Paranoia Wellbeing

Stressor 14
Stressor 2 4
Stressor 3 q |
Stressor 4
Stressor 51
Stressor 6 4 ‘
Stressor 7 1
Stressor 8 1
Stressor 91

Stressor 10 1

COVID-19 perceived stressors

Stressor 11 4
Stressor 12 4 ‘
Stressor 13 I

Stressor 14

0 25 50 75 1000 25 50 75 1000 25 50 75 1000 25 50 75 1000 25 50 75 1000 25 50 75 100
Variable importance

Note. Relative importance was extracted from elastic net regression models with optimal
hyperparameters selected during cross-validation (see Supplementary Table 6).
Analyses were adjusted for age and sex. Stressor 1 = the current pandemic, Stressor 2 =
living in a small accommodation, Stressor 3 = being in quarantine, Stressor 4 = childcare,
Stressor 5 = taking over school lessons, Stressor 6 = the curfew, Stressor 7 = being in
home office, Stressor 8 = customer service, Stressor 9 = worries about my health,
Stressor 10 = worries of not being able to get medical care, Stressor 11 = increased
conflicts with people close to me, Stressor 12 = financial worries, Stressor 13 =
uncertainties regarding my job, training place, studies or school, Stressor 14 = fears of

what the future will bring, or that I won't be able to cope with everything.
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Discussion

This prospective study scrutinised the pathway between CM and multiple key
psychosocial outcomes (depression, anxiety, stress, paranoia, loneliness, and
psychological well-being) during the COVID-19 pandemic regarding potential mediators:
1) COVID-19 perceived stressors, 2) rumination and 3) insecure attachment while
adjusting for important confounders of age, sex, income, educational attainment, and pre-
existing mental health conditions. Our findings showed that COVID-19 perceived
stressors may be a robust mechanism mediating the effect between CM and adverse
psychosocial outcomes during the current pandemic. We also observed that rumination
and insecure attachment (particularly attachment avoidance) acted as important
additional mediators of the relationship between CM and psychosocial outcomes. The
relative contribution of each potential mediator suggested that rumination was most
strongly associated with adverse psychosocial outcomes. Of note, full mediation was
observed for anxiety, stress and psychological well-being but not depression, paranoia,
and loneliness. Taken together, our study adds to the accumulating research that
highlights the importance of considering early adverse experiences when evaluating the
psychological response to the current pandemic (21-23, 28, 62). In addition, our findings
suggest two important modifiable therapeutic targets, i.e. rumination and COVID-19
perceived stressors, the latter being specific to the pandemic for prevention and

treatment efforts.

Our findings correspond well to the stress sensitisation hypothesis (27), which argues
that early adverse experiences lead to stress sensitisation making individuals more
reactive to later stressors and, thus, increasing the susceptibility for adult
psychopathology. Indisputable, the current pandemic and associated countermeasures
pose a heavy strain on many individuals with anxieties about the disease, temporary
closures of educational institutes, enforced social isolation, job losses, and financial
difficulties to name only a few of the many stressors associated with the pandemic. Our
findings show that the subjective perception of such COVID-19 related stressors matters
in the relationship between CM and later adverse psychosocial outcomes during the
pandemic. Moreover, we show that the impact of some stressors may be more relevant
than others. Here, our explorative analyses highlight that perceived stress related to the
pandemic itself, interpersonal conflicts, concerns about medical care resources, and
worries about the future were among the stressors that mattered most for almost all
adverse psychosocial outcomes. In sum, these results advance previous research on the
relationship between CM and later adverse psychosocial outcomes by quantifying the

relevance of perceived stressors specific to the pandemic (29).
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For the outcomes of depression, loneliness, and paranoia, we observed only partial
mediation suggesting that other mechanisms may be relevant to explain the relationship
between early CM experiences and later adverse psychosocial outcomes. In our study, we
focused on relatively established subjective psychological mediators of perceived
stressors (specific to the COVID-19 pandemic), rumination, and insecure attachment. Yet,
there may be other potentially relevant psychological but also biological mediators of the
relationship that we did not assess and which may help to identify additional factors that
are amenable to treatment. Psychologically, for instance, recent research has highlighted
the importance of perceived lack of social support during the current pandemic (64) and
its transdiagnostic importance has also been discussed before the pandemic (14).
Biologically, proinflammatory processes have been implicated in depressive
symptomology specifically (65,66) and are proposed to explain the link between CM and
later depression (67-69). As such, our study may have benefitted from inclusion of these
factors and future longitudinal research should test their relative relevance in mediating
the relationship between CM and later psychopathology in order to identify specific
factors that can be therapeutically targeted.

Strengths and limitations

Strengths of the present study include i) the prospective study design, ii) assessment of
perceived stressors specifically related to the COVID-19 pandemic, iii) simultaneous
integration of established mediators of insecure attachment and rumination, iv)
sophisticated analytical techniques, and v) inclusion of a broad array of key psychosocial
outcomes. Yet, the study also has some important limitations. First, assessments are
based exclusively on self-report questionnaires, so future research would benefit from
inclusion of observer-based ratings, for example, by conducting structured interviews to
assess attachment using the gold standard Adult Attachment Interview (70) or the Adult
Attachment Projective (71). Second, although we report prospective data, only two
timepoints of a 10-week time window were included and CM was assessed
retrospectively. As several studies have shown a discrepancy between prospective and
retrospective measures of CM (72,73), one has to be aware that CM scores always
represent a subjective recall of adverse events during childhood which does not mean
that this recall is invalid or less relevant. However, to minimise a potential recall bias, for
example, due to current mood, we adjusted for self-reported life time mental health
diagnoses. Yet, there may be other important confounders, for which we did not control.
We also did not assess the specific forms, duration, or frequency of CM, which may be
important moderators but beyond the scope of the present study. Third, assessments of
COVID-19-specific stressors and mental health outcomes were made between April 2020

and May 2021, when the COVID-19 pandemic and related countermeasures varied in
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Germany (ranging from lockdowns to easing of restrictions to distribution of vaccines).
This changing external context and the associated psychological response could confound
analyses and complicates pinpointing the exact impact of specific stressors over time.
Finally, we report data of an online survey unrepresentative of the German population,
in which female sex and relatively young participants were overrepresented. Therefore,
replication in more representative or cross-national samples would allow for greater

generalisability of findings.
Conclusion

The current prospective study investigated the impact of CM on later adverse
psychosocial outcomes during the COVID-19 pandemic. After adjusting for key
confounding variables, we showed that subjective perception of COVID-19 stressors
matters in the psychological response to the pandemic in addition to more established
mediators of rumination and insecure attachment. Our findings underscore the
importance of stress sensitisation in childhood trauma-exposed individuals that is also
present in the current pandemic. Importantly, identified mediators of COVID-19
perceived stressors, rumination, and insecure attachment fully explain the relationship
between CM and anxiety, stress or psychological well-being and are amenable to
psychological interventions. Thus, researchers and clinicians who encounter patients
with a history of CM during the pandemic are advised to assess these key psychological
mediators for more targeted prevention and treatment efforts in order to prevent

deterioration of mental health.
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