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Abstract 1

Abstract

Mental resilience is the resistance to stressors. The coronavirus disease 2019 (COVID-
19) pandemic was a considerable stressor in 2020 and 2021, affecting large parts of the
population. In two complementary studies we investigated possible determinants of resil-
ient responses to the pandemic by focusing on possible psycho-social resilience factors.

Study 1 cross-sectionally investigated the relationship of several proposed psycho-
social resilience factors with outcome resilience in an international convenience sample
(n=15,790) surveyed in March and April of 2020. Using multiple linear regressions, we
identified perceived good stress recovery, positive appraisal specifically of the COVID-19
pandemic, optimism, perceived social support, general self-efficacy, perceived increase
in social support during COVID-19, positive appraisal style, and behavioural coping as
resilience factors, whereas neuroticism was identified as a risk factor. LASSO regularised
regression determined perceived good stress recovery, positive appraisal specifically of
the COVID-19 pandemic, and neuroticism as statistically most important predictors. Me-
diation analyses showed that the relationship between perceived social support and out-
come resilience was mediated by positive appraisal style and that the relationship be-
tween positive appraisal style and outcome resilience was mediated by perceived good

stress recovery.

Study 2 investigated psychological factors associated with changes in psychological
distress using panel data representative of the German household population (n=6,684)
with two peri-pandemic survey waves spanning from April-June of 2020 and January-
February of 2021. Survey-weighted linear regressions with changes in psychological dis-
tress from pre-pandemic baseline levels as the outcome identified perceived good stress
recovery as the most consistent protective factor, with positive reappraisal and optimism
partly also being related to smaller increases or larger decreases in psychological dis-
tress. Catastrophising and neuroticism were the most consistent risk factors. LASSO reg-
ularized regression confirmed the relative importance of perceived good stress recovery,
catastrophising, and neuroticism.

Both studies thus identified several psychological factors that are related to outcome
resilience and/or changes in psychological distress during a period of increased stressor
exposure. Given that the hypotheses of the reported studies were derived from evidence
stemming from pre-pandemic contexts, these resilience factors seem to be global factors
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that are essential beyond the COVID-19 pandemic. Importantly, several of these factors
are possibly malleable and therefore offer potential foci for targeted interventions aiming

at increasing resilience in stressful times.

Zusammenfassung

Psychische Resilienz ist die Widerstandsfahigkeit gegenuber Stress. Die COVID-19-
Pandemie war in den Jahren 2020 und 2021 ein erheblicher Stressor, der grof3e Teile
der Bevolkerung betraf. In zwei sich erganzenden Studien untersuchten wir potenzielle
Determinanten der Resilienz im Kontext der Pandemie, indem wir uns auf mogliche psy-

chosoziale Resilienzfaktoren konzentrierten.

Studie 1 untersuchte im Marz und April 2020 die Beziehung zwischen mehreren psy-
chosozialen Faktoren und Resilienz in einer querschnittlichen internationalen Zufalls-
stichprobe (n=15.790). Mithilfe multipler linearer Regressionen identifizierten wir wahrge-
nommene Stressbewaltigung, positive Bewertung der Pandemie, Optimismus, wahrge-
nommene soziale Unterstutzung, allgemeine Selbstwirksamkeit, wahrgenommene Zu-
nahme der sozialen Unterstutzung wahrend COVID-19, positiven Bewertungsstil und ver-
haltensbezogene Bewaltigung als Resilienzfaktoren, wahrend Neurotizismus als Risiko-
faktor identifiziert wurde. Mithilfe einer regularisierten Regression ermittelten wir wahrge-
nommene Stressbewaltigung, positive Bewertung speziell der COVID-19-Pandemie und
Neurotizismus als statistisch wichtigste Pradiktoren. Mediationsanalysen zeigten, dass
die Beziehung zwischen wahrgenommener sozialer Unterstutzung und Resilienz durch
positiven Bewertungsstil mediiert wurde, dessen Zusammenhang mit Resilienz wiederum

durch die wahrgenommene Stresserholung mediiert wurde.

Studie 2 untersuchte psychologische Pradiktoren fur Veranderungen der psychischen
Belastung wahrend der Pandemie in Bezug zum pra-pandemischen Ausgangsniveau.
Hierfur nutzten wir fur die deutsche Haushaltsbevolkerung reprasentative Paneldaten
(n=6.684) mit zwei peri-pandemischen Erhebungswellen, die von April-duni 2020 und Ja-
nuar-Februar 2021 stattfanden. In umfragegewichteten linearen Regressionen kristalli-
sierte sich eine wahrgenommene gute Stressbewaltigung als konsistentester Schutzfak-
tor, wobei positive Neubewertung und Optimismus teilweise auch mit einem geringeren

Anstieg oder einer starkeren Abnahme der psychischen Belastung verbunden waren.
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Katastrophisieren und Neurotizismus waren die konsistentesten Risikofaktoren. Eine re-
gularisierte Regression bestatigte die relative Bedeutung der wahrgenommenen guten
Stressbewaltigung, des Katastrophisierens und des Neurotizismus.

In beiden Studien wurden somit mehrere psychologische Faktoren identifiziert, die mit
Resilienz und/oder den Veranderungen der psychischen Belastung wahrend einer Peri-
ode erhoOhter Stressor-Exposition in Zusammenhang stehen. Angesichts der Tatsache,
dass die Hypothesen der berichteten Studien aus Erkenntnissen abgeleitet wurden, die
aus der Zeit vor der Pandemie stammen, scheint es sich bei diesen Resilienzfaktoren um
globale Faktoren zu handeln, die Uber die Pandemie hinaus bedeutsam sind. Maligeblich
ist, dass mehrere dieser Faktoren moglicherweise veranderbar sind und somit potenzielle

Ziele fur Interventionen zur Starkung der Resilienz in belastenden Zeiten bieten.
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1 Introduction

1.1 Of Stressors, Pandemics, and Psychological Consequences

The (accumulated) exposure to stressful events is associated with an increased risk
for mental health problems (Chrousos, 2009; Shields & Slavich, 2017). Accordingly, it is
to be expected that outbreaks of potentially deadly infectious diseases (epidemics or,
when transmitting globally, pandemics) have a toll on psychological well-being: pandem-
ics are not only marked by the physical threat of infection for oneself or loved ones, with
all its associated consequences up to the possibility of death. Further, they bear uncer-
tainty, changes to social life, and threats to the economic situation — all considerable
stressors with potentially harmful effects on mental health.

Indeed, past pandemics and epidemics have been associated with mental health im-
pacts — be it the Spanish flu (Menninger, 1919), SARS (Lee et al., 2007), HIN1 (Gu et
al., 2015; Lau et al., 2010), or Ebola (Jalloh et al., 2018). An increase in symptoms of
depression and anxiety has also been observed during the first wave of the coronavirus
disease 2019 (COVID-19) pandemic (Daly et al., 2021; Dawel et al., 2020; Ettman et al.,
2020; Peters et al., 2020; Pieh et al., 2020; Pierce et al., 2020; Sibley et al., 2020; Twenge
& Joiner, 2020; Winkler et al., 2020). Meta-analytic evidence, however, indicates that
those symptom changes were rather small and recovered over the timeframe of months
(Prati & Mancini, 2021; Robinson et al., 2021).

The COVID-19 pandemic has now been lasting for more than two years, bearing sev-
eral peaks (‘waves’) of infection rates. Although effects on mental health have been
shown, initial evidence indicates that these are mostly transient and that, overall, people
are largely resilient to the increased stressor load (Prati & Mancini, 2021; Robinson et al.,
2021). Determining the psycho-social factors associated with such a resilient response
and factors that are predictive of mental health during the pandemic can offer insights for

prevention and intervention strategies for future crises.

1.2 Mental Health vs. Resilience

1.2.1 Operationalizations of Mental Health

Mental health outcomes can be investigated at different levels. On the one hand, one
can conduct comprehensive clinical interviews such as the SCID (First, 2015) or the
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M.LLN.l. (Sheehan et al., 1998), which are administered by trained interviewers to diag-
nose psychiatric disorders. On the other hand, there are self-report screening tools that
measure symptoms related to certain disorders or general distress. These are not de-
tailed enough to make a psychiatric diagnosis (e.g., assess the time course or differential
diagnoses) but can estimate the presence of symptoms. Such self-report instruments can
screen for disorder-specific symptoms, like the Patient Health Questionnaire (PHQ;
Spitzer et al., 1999). The PHQ assesses the frequency of symptoms in the past two weeks
and contains five modules related to depressive, anxiety, somatoform, alcohol, and eating
disorder, respectively. Single modules have been used to assess depressive symptoms
(PHQ-9; Kroenke et al., 2001; example items: “Little interest or pleasure in doing things”,
“Feeling down, depressed, or hopeless”), anxiety symptoms (GAD-7; Spitzer et al., 2006;
example items: “Feeling nervous, anxious, or on edge”, “Not being able to stop or control
worrying”), and an ultra-short 4-item version screens for both depressive and anxiety
symptoms using the four items mentioned above (PHQ-4; Kroenke et al., 2009). Other
questionnaires, such as the General Health Questionnaire (GHQ), assess how partici-
pants felt in the past two weeks compared to how they normally feel. The GHQ has dif-
ferent versions with a varying number of items and slightly different foci. For example, the
28-item version consists of four subscales measuring somatic symptoms (e.g., “Have you
been getting any pains in your head?”), anxiety and insomnia (e.g., “Have you felt con-
stantly under strain?”), social dysfunction (e.g., “Have you felt that you are playing a useful
part in things?”), and severe depression (e.g., “Have you felt that life isn’t worth living?”;
GHQ-28; Goldberg & Hillier, 1979). A shorter 12-item version was designed as a unidi-
mensional measure of psychological distress and assesses a variety of symptoms rele-
vant for general mental health (GHQ-12; Goldberg et al., 1997; example items: “Have you
been able to concentrate well on what you were doing?”, “Have you been thinking of
yourself as a worthless person?”, “Have you lost much sleep over worry?”).

1.2.2 Operationalizations of Resilience

Whereas the above-mentioned measures of mental health are independent of experi-
enced hardship, resilience research aims to identify specific factors that are relevant for
maintaining or quickly recovering mental health or psychological well-being during and
after experiencing adversity (Bonanno et al., 2011; Kalisch et al., 2017). The assessment
of the experience of adversity in individuals is thus a prerequisite for investigating their
resilience. Without estimating adversity, we can assess an individual’'s mental health or
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well-being using one of the questionnaires introduced above, but not their resilience.
Since resilience thus always refers to the experienced adversity, it cannot be measured
in the form of stable personality questionnaires. Although many questionnaires aim to
measure such frait resilience (e.g., Connor & Davidson, 2003; Smith et al., 2008), these
mostly rather assess resilience factors, i.e., factors that are associated with, or foster,
resilient responses to adversity, but do not fully explain the resilient outcome. It is the
interplay between these predisposing resilience factors and processes that happen dur-
ing the experience of adversity that determines whether an individual will have a resilient
outcome or not.

To estimate resilience, one thus needs to assess mental health against the stressors
that were experienced. On average, mental health problems can be predicted by stressor
exposure, i.e., the more stressors a person experiences, the higher the experienced men-
tal health problems (Agid et al., 2000). However, there are interindividual differences:
despite the average positive association between stressors and mental health problems,
single individuals can suffer from severe mental health problems regardless of low
stressor exposure or also show few mental health problems when they experienced a
considerable number of stressful events.

Individual resilience scores can be calculated using a residualisation approach
(Amstadter et al., 2014; van Harmelen et al., 2017). The regression line from stressor
exposure on mental health problems reflects normative reactivity of mental health prob-
lems to stressor exposure in the given sample. A participant’s deviation from this regres-
sion line suggests an above-average stressor reactivity (or lower resilience) in case of a
positive residual, and below-average stressor reactivity (or higher resilience) in case of a
negative residual. The residualisation approach to determine individual resilience is visu-
alized in Figure 1. The schematically presented regression diagram represents the as-
sociation between stressor exposure (x-axis) and psychological distress (y-axis). The
overall relationship between these two measures is positive. Individual deviations from
the regression line (residuals) are displayed as vertical lines. Participants lying above the
regression line (red data points) have positive residuals and therefore experience higher
psychological distress than would be expected given their level of stressor exposure (e.g.,
participant A). They have a relatively high stressor reactivity and thus low resilience. Par-
ticipants lying below the regression line (green data points) have negative residuals and
therefore experience less psychological distress than expected at their level of stressor
exposure (e.g., participant B). They have a relatively low stressor reactivity and thus high
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resilience. C and D are examples of participants who were exposed to different stressor
quantities while showing the same levels of psychological distress. Without knowledge of
stressor exposure, we would regard them as equal, although we here see that D is slightly
more resilient than C when considering stressors. Details on this procedure can also be
found in Kalisch et al. (2021).

Psychological Distress

0 1 2 3 4
Stressor Exposure

Figure 1. Resilience operationalised as (the inverse of) individual stressor reactivity. Positive re-
siduals (red data points) represent higher stressor reactivity, and thus lower resilience. Negative
residuals (green data points) represent lower stressor reactivity, and thus higher resilience (this

figure is an own representation based on Figure 3 of Wackerhagen et al., (2021)).

When an accurate assessment of individual stressors, and therefore the computation
of residualised outcome resilience, is not possible, researchers can compare mental
health outcomes in individuals who experienced the same or similar situations that can
be considered a stressor. Assuming that stressor exposure is the same for each partici-
pant, the differences in mental health should be explained by factors over and above
stressor exposure. Although not as precise as the residualisation approach, this method
can remove some of the variance in mental health outcomes that is merely explained by
stressor exposure. The similarity of the experienced stressors is however crucial for ef-
fectively using this approach.

An alternative analysis approach when one is not interested in quantifying resilience,

but rather whether certain features are resilience factors (i.e., associated with a more
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resilient response to adversity), is to assess whether these features moderate the rela-

tionship between stressor exposure and mental health problems.

1.3 Predictors for Resilience and Mental Health During COVID-19

1.3.1 Predictors for Mental Health During COVID-19

Past research on mental health during COVID-19 revealed sociodemographic risk fac-
tors (i.e., factors associated with more mental health problems) such as female gender
(Amendola et al., 2021; Amerio et al., 2021; Badellino et al., 2021; Daly et al., 2020; Daly
& Robinson, 2020; Essangri et al., 2021; Fiorenzato et al., 2021; Gijzen et al., 2020; Gil-
leen et al., 2021; Holingue et al., 2020; Hubbard et al., 2021; Hyland et al., 2020; Li &
Wang, 2020; Niedzwiedz et al., 2020; O’Connor et al., 2021; Peters et al., 2020; Pieh et
al., 2020; Pierce et al., 2020; Ribeiro et al., 2021; Zajacova et al., 2020), younger age
(Amendola et al., 2021; Badellino et al., 2021; Daly et al., 2020; Daly & Robinson, 2020;
Every-Palmer et al., 2020; Fiorenzato et al., 2021; Holingue et al., 2020; Hubbard et al.,
2021; Hyland et al., 2020; Li & Wang, 2020; Niedzwiedz et al., 2020; O’Connor et al.,
2021; Peters et al., 2020; Pieh et al., 2020; Pierce et al., 2020; Ribeiro et al., 2021; Sojli
et al., 2021; Zajacova et al., 2020), and living with young children (Pierce et al., 2020).
More heterogeneous results have been reported regarding income, education, and em-
ployment status (Daly et al., 2020; Daly & Robinson, 2020; Li & Wang, 2020; Niedzwiedz
et al., 2020; Pieh et al., 2020; Pierce et al., 2020). Health-related risk factors were pre-
existing mental health conditions (Batterham et al., 2021; Daly & Robinson, 2020; Essan-
gri et al., 2021; Every-Palmer et al., 2020; Gilleen et al., 2021; Holman et al., 2020;
McPherson et al., 2021; O’Connor et al., 2021) as well as poor physical health (Every-
Palmer et al., 2020; Holman et al., 2020). Regarding psychological factors, studies found
several protective factors such as cognitive flexibility (Dawson & Golijani-Moghaddam,
2020; McCracken et al., 2020), optimism (McElroy-Heltzel et al., 2022; Ptomecka et al.,
2020; Schug et al., 2021; Vos et al., 2021), self-control (Flesia et al., 2020; Schnell &
Krampe, 2020), coping/emotion regulation skills (Ahrens et al., 2021; Budimir et al., 2021;
Fernandez et al., 2020; Flesia et al., 2020; Zhu et al., 2020), self-efficacy or internal locus
of control (Bendau et al., 2021; Flesia et al., 2020), self-esteem (Arima et al., 2020), grit
(McCracken et al., 2020), mindfulness (Conversano et al., 2020; Vos et al., 2021), altru-
ism (Kornilaki, 2022), and (making) meaning (McPherson et al., 2021; Schnell & Krampe,
2020; Yang et al., 2021). Neuroticism (Fernandez et al., 2020; Flesia et al., 2020) and
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insecure-anxious attachment (Moccia et al., 2020) on the other hand have been found to
be psychological risk factors. ldentified social and lifestyle protective factors include (per-
ceived) social support (Ahrens et al., 2021; Amendola et al., 2021; Hubbard et al., 2021;
Schug et al., 2021) and maintaining social contacts (Bendau et al., 2021) next to adher-
ence to daily routine (Kornilaki, 2022), frequent exercise (Kim et al., 2021), and frequent
use of greenspace (Soga et al., 2021). Needing social support on the other hand was a
risk factor (Hennein et al., 2021).

1.3.2 Predictors for Resilience During COVID-19

In contrast to the plethora of studies investigating mental health, literature investigating
resilience during the COVID-19 pandemic is scarce. Studies that investigated resilience
mostly did not assess outcome resilience, but trait resilience, which was assessed via
self-report questionnaires. The weaknesses of such an operationalization are discussed
above (see 1.2.2). Those studies found trait resilience to be associated with lower psy-
chological distress during the COVID-19 pandemic in cross-sectional studies (Barzilay et
al., 2020; Gilleen et al., 2021; Killgore et al., 2020; Kimhi et al., 2020; McElroy-Heltzel et
al., 2022; Song et al., 2021; Verdolini et al., 2021; Vos et al., 2021; Yoruk & Guler, 2021),
besides smaller increases in psychological distress compared to pre-pandemic levels
(Riehm et al., 2021) and a faster recovery of perceived stress in the first months of the
pandemic (Osimo et al., 2021) in longitudinal studies. Trait resilience was moreover mod-
erating the relationship between perceived stress and internalizing symptoms (Havnen et
al., 2020). Altogether, these findings corroborate the role of questionnaire-assessed trait
resilience as a resilience factor, as explained above, but do not give insights into which
factors are related to resilience during COVID-19.

Only a few studies examined the relationship between resilience and factors other than
measures of psychological distress or mental health symptoms. In these studies, older
age and male gender, life satisfaction, higher positive and lower negative affect (Bozdag
& Ergun, 2021) as well as morbid curiosity (Scrivner et al., 2021) were associated with
trait resilience. Merely one study investigated factors associated with outcome resilience
(operationalized as low psychological distress when exposed to high levels of COVID-19
related stressors) and identified positive emotions, self-efficacy, purpose in life, social
support, and low use of maladaptive coping strategies as resilience factors in front-line
health care workers (Pietrzak et al., 2020).
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1.4 Gaps in the Literature and Research Questions

Although many studies have been conducted on the topic of mental health outcomes
during the COVID-19 pandemic, less focus has been laid on resilience. Those studies
investigating resilience mostly assessed trait resilience. As elaborated upon above, resil-
ience should not be investigated without considering the experienced adversity. Specifi-
cally, studies that focus on assessing trait resilience rather measure resilience factors
and cannot fully explain whether participants actually are resilient when experiencing a
given adverse event. Only one study investigated the association between different psy-
chological factors and outcome resilience but focused on a very specific participant group,
namely front-line health care workers (Pietrzak et al., 2020).

Study 1 (Veer et al., 2021) aims to close this research gap by investigating potential
psycho-social predictors for outcome resilience in an international convenience sample
of the general population. We specifically focus on described resilience factors from pre-
pandemic contexts (i.e., perceived social support, general self-efficacy, optimism,
perceived good stress recovery; Bonanno et al., 2015) as well as positive appraisal and
behavioural coping as two newly proposed resilience factors stemming from positive ap-
praisal style theory of resilience (PASTOR; Kalisch et al., 2015).

All studies investigating peri-pandemic resilience and most studies examining psycho-
logical predictors of mental health during the pandemic relied on specific samples such
as health care workers or on convenience samples. Whether the findings of these studies
can be generalised to the entire population, or whether self-selection of participants into
the study on the one hand or the focus on specific sub-groups on the other hand have
effects on the results is difficult to determine. Especially given the fact that COVID-19
universally affects large parts of the population, it would be helpful if findings from studies
would also apply to the general population instead of specific subgroups. Random sam-
pling and correcting for bias using survey weights is a solution for this problem that offers
the possibility to draw inferences regarding the larger population of which non-random
samples are only instances.

Moreover, there is a systematic lack of pre-pandemic baseline measures of mental
health in those studies investigating possible psychological protective or risk factors. This
is another factor hindering reliable conclusions from previous studies: the large proportion
of studies on COVID-19 are cross-sectional and thus have the tendency to overestimate
effect sizes (Allison, 2021). They can describe levels of mental health at a given time
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point during the pandemic or refer to pre-pandemic levels in other samples to make claims
regarding average peri-pandemic changes. They can, however, not give insights regard-
ing intra-individual change.

Study 2 (Riepenhausen et al., 2022) targets these two described limitations by using
data from a sample that is representative of the German household population and more-
over offers pre-pandemic data from the same participants. We focus on similar psycho-
logical factors as in Study 1 and aim to assess their association with intra-individual
changes in psychological distress from pre-pandemic levels to two peri-pandemic time
points.
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2 Methods

2.1 Study 1: Psycho-Social Factors Associated with Resilience in a Cross-Sectional

Convenience Sample

2.1.1 Participants

Participants were recruited through email lists, social media channels as well as a
campaign in general media between March 22, 2020, and April 20, 2020. The only inclu-
sion criterion was being 18 years or older at the time of study conduct. Participation was
possible in one of the following languages: Arabic, Chinese, Croatian, Czech, Danish,
Dutch, English, Estonian, Finnish, French, German, Greek, Hebrew, Hungarian, Italian,
Lithuanian, Norwegian, Polish, Portuguese, Serbian, Slovak, Spanish, Swedish or
Ukrainian. In total, 15,790 participants provided valid and complete data, with large pro-
portions of females, younger people, Europeans, people with higher education, and peo-
ple with one of the following occupations: student, working in research/education, or work-
ing in health care.

The study was approved by the ethics committee of the State medical Board of Rhine-
land-Palatinate, Germany, and was conducted in accordance with the Declaration of Hel-

sinki.
2.1.2 Independent Variables and Covariates

Based on the literature, the following independent variables (IVs) were hypothesized
to be resilience factors (i.e., to statistically predict resilience): optimism, general self-effi-
cacy, perceived good stress recovery (Smith et al., 2008), and perceived social support
(Bonanno et al., 2015) as well as an increase in perceived social support over the course
of the pandemic. In addition to these established resilience factors, we added factors that
showed to be individually predictive for resilience in two ongoing longitudinal studies
(Chmitorz et al., 2021; Kampa et al., 2018), namely emotional stability (i.e., low neuroti-
cism), positive appraisal style, and behavioural coping. The latter two factors emerged
from the Positive Appraisal Style Theory of Resilience (PASTOR; Kalisch et al., 2015),
which claims that the positive appraisal of potentially threatening situations is a key resil-
ience mechanism and proximal cause for resilience. Positive appraisal style and behav-
ioural coping were determined via factor analysis of two established instruments on cog-

nitive emotion regulation and coping, the Cognitive Emotion Regulation Questionnaire —
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short form (CERQ-short; Garnefski & Kraaij, 2006) and the brief COPE (Carver, 1997).
Specifically, the first factor “positive appraisal style” was composed of the subscales pos-
itive reappraisal (CERQ), acceptance (CERQ), putting into perspective (CERQ), refocus
on planning (CERQ), positive refocusing (CERQ), humour (COPE), and distancing (self-
formulated). The behavioural coping factor consisted of the subscales instrumental sup-
port seeking (COPE), emotional support seeking (COPE), venting of emotions (COPE),
and acting out (COPE). Additionally, we included two self-formulated items capturing pos-
itive appraisal of the COVID-19 pandemic on a personal and societal level (‘I expect that
I will learn something positive from the corona pandemic for my own life’ and ‘In the long
run, | think that society will change for the better because of the corona pandemic’, re-
spectively).

The following covariates were included in the survey: age, gender, education, house-
hold income, occupation, occupational status, nationality, survey language, country of
residence, currently out of town, relationship status, number of people in the household,
number of people below the age of 18 in the household, general health, past or present
diagnosed mental health condition, belonging to a risk-group for a severe course of infec-
tion, having been in quarantine, having tested positive for COVID-19 at some point,
agreement with authorities’ measures to curtail the spread of the virus, and following the
recommended procedures to limit the spread of the virus.

2.1.3 Dependent Variable

Outcome resilience as the dependent variable (DV) was assessed using the residual-
isation approach introduced in section 1.2.2 (Amstadter et al., 2014; van Harmelen et al.,
2017).

Mental health problems were assessed with the GHQ-12 (Goldberg et al., 1997).
Stressor exposure was measured using eleven items that condensed daily hassles from
the MIMIS (Chmitorz et al.,, 2020), and life events from the Life Events Inventory
(Cochrane & Robertson, 1973). Additionally, 29 items were specifically asked for COVID-
19-related stressors. In a first step, participants were asked if the given stressor occurred
to them during the last two weeks (stressor count). If a stressor occurred, they were then
asked how burdensome the experience was on a scale from 1 to 5 (stressor severity).
Six different stressor exposure scores were calculated: a) stressor count using the 11
general stressors, b) stressor severity using the 11 general stressors, c) stressor count
using the 29 COVID-19-related stressors, d) stressor severity using the 29 COVID-19-
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related stressors, e) stressor count using all 40 combined stressors, f) stressor severity
using all 40 combined stressors.

Out of the six different stressor exposure scores, the one that explained the most var-
iance in mental health problems was identified using linear regression. A model with linear
and quadratic effects explaining mental health problems from the reported stressor se-
verity to all combined stressors (stressor exposure score f) provided the best fit.

Individual resilience scores (RES) were then calculated from the residuals of the re-
gression line explaining mental health problems from stressor severity to all combined
stressors (RESc). Specifically, given that positive residuals reflect lower resilience and
negative residuals reflect higher resilience, we operationalized resilience as the inverse
of these residuals. To be able to later investigate possible differences between general
and COVID-related stressors, we additionally calculated resilience to general stressors
(RESg) and resilience to COVID-19-related stressors (RESs), separately.

2.1.4 Hypotheses

The formulation of the following hypotheses is identical to the one formulation in Veer et
al. (2021).

H1: Positive appraisal style is positively associated with resilience.

H2: Perceived social support is positively associated with resilience.

H3: A perceived increase in social support during the COVID-19 pandemic is positively
associated with resilience.

H4: Optimism is positively associated with resilience.

H5: Perceived general self-efficacy is positively associated with resilience.

H6: Perceived good stress recovery is positively associated with resilience.

H7: Neuroticism is negatively associated with resilience.

H8: Behavioural coping style is positively associated with resilience.

H9: Positive appraisal specifically of the COVID-19 pandemic is positively associated
with resilience.

H10: The expected positive effect of perceived social support on resilience is positively
mediated by its effect on positive appraisal style.

H11: The expected positive effect of positive appraisal style on resilience is positively

mediated by its effects on perceived good stress recovery.
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2.1.5 Analyses

The association of all socio-demographic and health-related covariates with RES was
assessed using one univariate linear regression analysis per covariate. Covariates that
survived a likelihood ratio test at p < .2 were included in the following main analyses.

Hypotheses H1-H9 were tested using individual multiple linear regression analyses per
hypothesis, including all previously identified covariates in the model.

Hypotheses H10 and H11 on mediation, which aimed to investigate possible resilience
mechanisms, were conducted following Baron and Kenny (Baron & Kenny, 1986).

The significance level a was p < .01, two-tailed, for all analyses.

The statistically most influential 1Vs were determined by including all IVs in a single
model. To control for model complexity and avoid over-fitting, we used least absolute
shrinkage and selection operator (LASSO) regularised regression using the gimnet R
package (Friedman et al., 2010), which penalizes the Ls-norm of the coefficients with a
parameter L. The specific value of A is determined using cross-validation. Specifically, to
select the simplest model that is comparably accurate to the best model (Hastie et al.,
2015), we selected optimal A to be 1SE higher than the A that minimizes cross-validation
error.

Due to our unbalanced convenience sample, we additionally conducted exploratory
subgroup analyses to determine whether the associations between |Vs and RES diverged
in different subgroups. To investigate this, for each covariate (gender, age, country of
residence, household income, years of education, past or present mental health diagno-
sis) we repeated the individual multiple linear regression analyses that we conducted for
H1-H9, adding an interaction term between the covariate of interest and the respective
V.

All analyses were performed in R v3.6.3 (R Core Team, 2020).

2.2 Study 2: Psychological Factors Associated with Changes in Psychological Dis-

tress in a Population-Representative Panel Study

2.2.1 Participants

Participants of study 2 were members of a long-running population-representative
panel study ‘Socio-Economic Panel’ (SOEP; Goebel et al., 2019; Liebig et al., 2019). The

SOEP consists of a stratified random sample of the German household population,
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comprising over 30,000 participants coming from over 20,000 households. These partic-
ipants are annually surveyed concerning different socio-economic as well as psychologi-
cal topics. A random subset of this larger cohort, consisting of 12,000 households, was
contacted in the context of the SOEP-CoV study (Kuhne et al., 2020), for which telephone
interviews were conducted between April 1, 2020, and July 4, 2020. Of those 12,000
contacted households, n=6,684 (one participant per household) agreed to take part in the
survey. All 6,684 participants were recontacted between January 18, 2021, and February
15, 2021, of which n=6,006 took part in the follow-up survey.

2.2.2 Independent Variables and Covariates

Four single items from the CERQ-short (Garnefski & Kraaij, 2006) were adapted in
wording to reflect the use of emotion regulation strategies during the COVID-19 pandemic
(time frame of the past two weeks). They were used to assess positive reappraisal (‘/
thought that the situation also has its positive sides’), putting into perspective (‘/ thought
that it hasn’t been too bad compared to other things’), acceptance (‘/ thought that | have
to accept the situation’), and catastrophising (‘/ kept thinking about how terrible it is what
| have experienced’). One reformulated item from the Brief COPE (Carver, 1997) was
used to assess the tendency to ask for instrumental support during the past two weeks
(‘'ve been trying to get advice or help from other people about what to do’). The selected
items were chosen based on yet unpublished research (see also 2.1.2) that identified
them to represent positive appraisal style (positive reappraisal, putting into perspective,
and acceptance), behavioural coping (asking for instrumental support), and maladaptive
coping (catastrophising).

We furthermore measured positive appraisal of the COVID-19 pandemic on a personal
and societal level using two self-formulated items (see section 2.1.2), and perceived good
stress recovery using the item 7 tend to bounce back quickly after hard times’ of the Brief
Resilience Scale (Chmitorz et al., 2018; Smith et al., 2008). All above-mentioned IVs were
assessed during the 2020 survey wave.

Additionally, we were able to retrieve data from previous survey waves on locus of
control (2015; SOEP-specific 10-item instrument), neuroticism (2017; BFI-S; Hahn et al.,
2012), and optimism (2019; SOEP-specific 1-item instrument). The upper part of Figure
2 shows the timing of the assessment of the different 1Vs.

Covariates included age, gender, education, household income, being a risk group for
a severe course of a possible COVID-19 infection, having been diagnosed with
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depression in the past, and lockdown status (the latter for analyses involving data from

the 2020 survey wave only).

2.2.3 Dependent Variables

Psychological distress was measured in 2016, 2019, 2020, and 2021 using the PHQ-
4 (Kroenke et al., 2009; Lowe et al., 2010). Both pre-pandemic assessments (2016 and
2019) were averaged to yield a more robust baseline. Changes in psychological distress
were then computed by subtracting the pre-pandemic baseline from PHQ-4 in 2020 (yield-
ing APHQ 2020) and in 2021 (APHQ 2021). For control analyses, the change in psycho-
logical distress from 2016 to 2019 was additionally computed (yielding APHQ 2019). The
lower part of Figure 2 shows the timing of the assessment of PHQ-4 as well as the cal-
culation of the different APHQ scores.
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O acceptance
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L of positive appraisal of COVID-19
o control optimism perceived stress recovery
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Figure 2. Timing of data collection for IVs and DVs. Ivs are represented in the upper part of the
figure whereas DVs are represented in the lower part of the figure. Note: PHQ-4 = Patient Health
Questionnaire, 4 item version; APHQ 2019 = change in PHQ-4 from 2016 to 2019; APHQ 2020
= change in PHQ-4 from 2019 to 2020, APHQ 2021 = change in PHQ-4 from 2019 to 2021 (this

figure is identical to Figure 1 of Riepenhausen et al., 2022).

2.2.4 Hypotheses

H12: Positive reappraisal is a protective factor, being negatively associated with APHQ
2020 and APHQ 2021.



Methods 18

H13: Putting into perspective is a protective factor, being negatively associated with
APHQ 2020 and APHQ 2021.

H14: Acceptance is a protective factor, being negatively associated with APHQ 2020
and APHQ 2021.

H15: Positive appraisal specifically of the COVID-19 pandemic is a protective factor,
being negatively associated with APHQ 2020 and APHQ 2021.

H16: Perceived good stress recovery is a protective factor, being negatively associated
with APHQ 2020 and APHQ 2021.

H17: Instrumental support seeking is a protective factor, being negatively associated
with APHQ 2020 and APHQ 2021.

H18: Optimism is a protective factor, being negatively associated with APHQ 2020 and
APHQ 2021.

H19: Internal locus of Control is a protective factor, being negatively associated with
APHQ 2020 and APHQ 2021.

H20: Catastrophising is a risk factor, being positively associated with APHQ 2020 and
APHQ 2021.

H21: Neuroticism is a risk factor, being positively associated with APHQ 2020 and
APHQ 2021.

2.2.5 Data Cleaning and Pre-processing

The dataset presented 4.5% of missing values, which were imputed with m=5 imputa-
tions and 50 iterations using the classification and regression trees method of the mice
package (Buuren & Groothuis-Oudshoorn, 2011) in R v4.0.0 (R Core Team, 2020). Sta-
tistical outliers were not removed since all were in the range of the used scales and thus
considered to be meaningful. Whereas all IVs were z-standardized, we did not z-stand-
ardize the DVs to allow for the comparison between different outcomes and enable clini-
cally interpretable evaluations of the results.

2.2.6 Analyses

Separate survey-weighted multiple linear regression analyses were conducted for
each pair of IVs and DVs. All above-reported covariates were included in the models
(lockdown status for APHQ 2020 only), and baseline psychological distress was added
as an additional covariate to correct for regression to the mean. Details on the used sur-
vey weights can be found in Kroh (2009) and Siegers, Belcheva & Silbermann (2020).
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Since the survey weight was equal to zero for 27 participants, the final n was 6,657 (5,981
at follow-up).

We subsequently used the miselect R package (Rix & Du, 2020) to conduct LASSO
regularised regression (see 2.1.5) on the multiply imputed data set. Inclusion frequencies
were computed to assess the stability of the results.

As an additional analysis, we conducted specification curve analyses (Simonsohn et
al., 2020; Steegen et al., 2016) to investigate whether arbitrary choices in the process of
data pre-processing and model specification influenced results (which should not be the
case). For this, we compared models using linear vs. robust regression and using a cube-
root-transformation of non-normally distributed variables vs. the non-transformed varia-
ble.

Finally, to investigate the association of the IVs with raw PHQ-4 scores over the years
(as opposed to change between years), we computed linear mixed models. Next to a
random intercept per subject, the respective |V, all covariates, year, and the interaction
between IV and year were entered as fixed effects. This resulted in 10 individual linear
mixed models (one model per IV). Subsequently, marginal effects at mean + 1SD of the
respective IV were predicted using the ggeffects R package (Ludecke et al., 2021). During
this prediction, all covariates were held constant at their respective marginal mean.
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3 Results

3.1 Study 1: Psycho-Social Factors Associated with Resilience in a Cross-Sectional

Convenience Sample

3.1.1 Descriptives

The average GHQ-12 scores reported were 15.5 + 6.2 (SD), which was higher than in
pre-pandemic representative samples where average scores of 9.7 and 8.3, respectively,
have been reported (Rodrigo et al., 2019; Romppel et al., 2017). Even though we cannot
provide pre-pandemic baseline GHQ-12 scores for our sample, this can be interpreted as
an indication of an influence of the COVID-19 pandemic on mental health problems.

The most frequently reported experienced COVID-19-related stressors were COVID-
19-related media coverage (reported by 93% or all participants), not being able to perform
leisure activities (90%), loss of social contact (88%), and feeling restricted to leave home
(86%). Regarding general stressors, the most often reported experiences were negative
political events (83%), conflicts/disagreements in family, social, or professional settings
(62%), and burdensome experiences at work/school/university/other occupation (61%).

With respect to stressor severity, the following COVID-19 related experiences have
been rated as most burdensome: inability to attend a funeral of a loved one (3.75 on a
scale from 1 to 5), loved ones being at the hospital with restrictions to visit (3.66), and
loved ones being at increased risk for a severe course of COVID-19 in case of infection
(3.5). Most strongly rated general stressors included the death of a loved one (3.85),
separation from a loved one (3.56), and oneself or a loved one experiencing mental health
problems (3.29).

3.1.2 Multiple Linear Regressions: Association of Vs with Resilience (H1-H9)

Hypotheses H1-H9 were confirmed (all p < .0001; note that results were Bonferroni-
corrected and thus considered significant at p <.01/9 =.0011). That is, positive appraisal
style, perceived social support, an increase in perceived social support during COVID-
19, optimism, general self-efficacy, a perceived good stress recovery, behavioural coping,
and positive appraisal of the COVID-19 pandemic specifically were all associated with
higher, whereas neuroticism was associated with lower resilience. See Figure 3A for the
results of all IVs’ separate multiple linear regressions for the DVs RESc, RESg, and RESs.
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3.1.3 Mediation Analyses (H10 & H11)

Hypotheses H10 and H11 on mediation were both confirmed (see Figure 3B). The
association of perceived social support with RES was mediated via positive appraisal
style. Likewise, the association of positive appraisal style with RES was mediated via
perceived good stress recovery.
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Figure 3. Results of H1-H11. A) Results of individual multiple linear regressions for each IV on
resilience (H1-H9). Dots depict the B regression coefficients and error bars the 99% confidence
interval. Note: PAS = positive appraisal style; PSS = perceived social support; CSS = perceived
increase in social support during COVID-19; OPT = optimism; GSE = general self-efficacy; REC
= perceived good stress recovery; NEU = neuroticism; BCS = behavioural coping style; PAC =
positive appraisal specifically of the COVID-19 pandemic; RESc = resilience to all combined
stressors; RESg = resilience to general stressors; RESs = resilience to COVID-19-specific stress-
ors. B) Mediation analyses testing if the association of PSS with RES¢ is mediated by PAS (H10;
top) and if the association of PAS with RES¢ is mediated by REC (H11; bottom). B coefficients of
all paths are shown. For the indirect path a x b, B with 99% confidence interval is shown. ***p <
.0001 (this figure is identical to Figure 1 of Veer et al., 2021).

3.1.4 LASSO Regularised Regressions: Relative Importance of Vs

LASSO regularised regression, combining all IVs and determining their relative
strength of association while controlling for overfitting, identified perceived good stress
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recovery as the most important positive predictor, followed by positive appraisal specifi-
cally of the COVID-19 pandemic and, negatively, neuroticism. Figure 4 displays the as-
sociation strengths of all IVs with RESc at varying L. The position of each line on the y-
axis (A=0) depicts their association strength with RESc in a model that is not penalized at
all. Moving towards the right on the x-axis, the penalty parameter A gets stricter, drawing
the associations of 1Vs with RESc towards zero with the strongest associations surviving

stronger penalization.
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Figure 4. Results of the LASSO regularised regression. Coloured lines represent IVs; grey lines
represent covariates. The order of IVs in the legend corresponds to their relative strength of as-
sociation at optimal A determined by cross-validation (dashed line). Note: REC = perceived good
stress recovery; PAC = positive appraisal specifically of the COVID-19 pandemic; NEU = neurot-
icism; OPT = optimism; PSS = perceived social support; GSE = general self-efficacy; CSS =
perceived increase in social support during COVID-19; PAS = positive appraisal style; BCS =

behavioural coping style (this figure is identical to Figure 2 of Veer et al., 2021).
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3.1.5 Subgroup Analyses

Exploratory analyses revealed differences between covariate-based subgroups re-
garding the association of IVs with RES. However, positive IVs remained positive at all
levels of all covariates, and negative IVs remained negative at all levels of all covariates.
In the LASSO analysis, the relative rank of IVs did not noticeably differ between different

covariate levels.

3.2 Study 2: Psychological Factors Associated with Changes in Psychological Dis-
tress in a Population-Representative Panel Study

3.2.1 Descriptives

In the first peri-pandemic survey wave between April and July 2020, 38% of the study
population experienced at least mild psychological distress (PHQ-4 score of >3), a num-
ber which slightly reduced to 36% during the second peri-pandemic survey wave in Jan-
uary and February 2021. Averaged pre-pandemic incidence of psychological distress was
31% (26% in 2019 and 36% in 2016).

Mean PHQ-4 was elevated in 2020 (weighted M = 2.45/12, SEM = 0.049) compared
to pre-pandemic scores (2019: weighted M = 1.79/12, SEM = 0.048; #(6655) = 9.73, p <
2.2e-16; 2016: weighted M = 2.17/12, SEM = 0.061; {(6655) = 3.34, p = .002) and de-
creased again in 2021 (weighted M = 2.21/12, SEM = 0.048; #(6655) = -3.41, p = 7.31e-
4). PHQ-4 levels in 2021 were elevated compared to 2019 ({6655) = 6.07, p = 1.345e-
8), but not compared to 2016 ({(6655) = 0.455, p = .653).

3.2.2 Multiple Linear Regressions: Association of Covariates with Changes in Psycholog-

ical Distress

Having a history of diagnosed depression was positively associated with APHQ 2020
(8 =0.697), APHQ 2021 (8 = 1.063), and APHQ 2019 (B = 2.060). Moreover, APHQ 2021
was higher in females compared to males as well as in participants between 18 and 24
years of age compared to the reference group of 45-54 years of age. Other covariates
were not related to the different outcomes. Details can be found in Tables 1-3.
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3.2.3 Multiple Linear Regressions: Association of IVs with Changes in Psychological Dis-
tress (H12-H21)

APHQ 2020 was negatively predicted by perceived good stress recovery (H16; 8 = -
0.473) and positive reappraisal (H12; 8 = -0.192), indicating their role as protective fac-
tors, and, positively, by catastrophising (H20; 3 = 0.553) and neuroticism (H21; 3 = 0.214),
indicating that they are risk factors. Instrumental support-seeking (H6) was also positively
related to APHQ 2020 (B = 0.282), which was opposite to our hypotheses. Our hypothe-
ses regarding putting into perspective (H13), acceptance (H14), positive appraisal of the
COVID-19 pandemic (H15), optimism (H18), and internal locus of control (H19), all hy-
pothesized to be protective factors, could not be confirmed for APHQ 2020.

Regarding APHQ 2021, perceived good stress recovery (H16; B = -0.332) and opti-
mism (H18; B = -0.139) were identified as protective factors presenting a negative asso-
ciation, whereas catastrophising (H20; 8 = 0.259) and neuroticism (H21; § = 0.355)
showed positive associations indicating their role as risk factors. Again, instrumental sup-
port-seeking (H17) was positively related to APHQ 2021 (8 = 0.170), contrasting with our
initial hypotheses. The other IVs were not significantly associated with APHQ 2021.

As a control analysis, we investigated associations of the 1Vs with changes in psycho-
logical distress between two pre-pandemic survey waves (2016 and 2019). Here, opti-
mism (B = -0.175) was a protective factor, and neuroticism (B = 0.421) a risk factor. All
other Vs were not related to changes between the pre-pandemic survey waves.

Tables 1-3 display the beta coefficients for all ten IVs and covariates for APHQ 2020,
APHQ 2021, and APHQ 2019, respectively.
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3.2.4 LASSO Regularised Regressions: Relative Importance of Vs

LASSO regularised regression identified catastrophising, perceived good stress recov-
ery, neuroticism, and instrumental support-seeking as the most influential factors for
APHQ 2020. Neuroticism, perceived good stress recovery, and catastrophising were the
statistically most relevant predictors for APHQ 2021. For APHQ 2019, LASSO highlighted

the role of neuroticism and optimism.
3.2.5 Specification Curve Analysis: Stability of Findings

Specification curve analysis revealed that small arbitrary changes in the model speci-
fication (e.g., using robust vs. linear regression) did not affect the results of the analyses.

3.2.6 Linear Mixed Models: Psychological Distress over Time

Results of the linear mixed models investigating the association of the IVs with raw
PHQ-4 scores over the years are displayed in Figure 5.
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Figure 5. Results of the linear mixed models. Predicted levels for PHQ-4 are shown for the dif-

ferent years for hypothetical individuals displaying average levels in the respective IV (orange
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triangles), or levels one standard deviation below (green circle) or above (violet square) the mean
regarding the IV. Note: PHQ-4 = Patient Health Questionnaire, 4-item version; SD = standard
deviation (this figure is identical to Figure S1 of Riepenhausen et al., 2022, supplementary mate-

rials).



Discussion 34

4 Discussion

4.1 Summary of Results

Both studies presented above revealed higher levels of psychological distress during
COVID-19 compared to average pre-pandemic levels in other samples (study 1) or to
individual pre-pandemic levels in the same sample (study 2).

Study 1 identified several psycho-social factors associated with outcome resilience
during COVID-19 in an international convenience sample. Perceived good stress recov-
ery, positive appraisal specifically of the COVID-19 pandemic, optimism, perceived social
support, general self-efficacy, perceived increase in social support during COVID-19,
positive appraisal style, and behavioural coping were all identified as resilience factors,
whereas neuroticism was a risk factor. These findings were all in line with the pre-regis-
tered hypotheses. Exploratory LASSO regularised regression revealed perceived good
stress recovery and positive appraisal specifically of the COVID-19 pandemic to be the
most important resilience factors, followed by neuroticism as a risk factor. Mediation anal-
yses revealed that the association of perceived social support and resilience was medi-
ated by positive appraisal style, which itself indirectly acted on resilience via perceived
stress recovery, providing evidence supporting the PASTOR theory and insights into pos-

sible resilience mechanisms.

Study 2 investigated psychological factors associated with changes in mental health
during COVID-19. Perceived good stress recovery emerged as the most important peri-
pandemic protective factor, with positive reappraisal being an additional protective factor
during the first wave of infections, and optimism being an additional protective factor dur-
ing the second wave. Catastrophising and neuroticism were identified as peri-pandemic
risk factors. These findings were in line with our expectations. Contrary to our hypotheses,
however, asking for instrumental support was also related to higher increases or smaller
decreases in psychological distress and all other investigated factors (putting into per-
spective, acceptance, locus of control, and positive appraisal specifically of the COVID-
19 pandemic) were not related.
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4.2 Interpretation and Embedding of Results into the Current State of Research

Our studies are in line with previous studies showing slightly higher levels of psycho-
logical distress during (the first waves of) the COVID-19 pandemic compared to before
the pandemic (Daly et al., 2021; Dawel et al., 2020; Ettman et al., 2020; Peters et al.,
2020; Pieh et al., 2020; Pierce et al., 2020; Sibley et al., 2020; Twenge & Joiner, 2020;
Winkler et al., 2020). Whereas a meta-analysis found levels of psychological distress to
recover over time (Robinson et al., 2021), we still observed elevated levels of psycholog-
ical distress during our second peri-pandemic wave in Study 2. This discrepancy can
most likely be explained by differences in timing: whereas the meta-analysis by Robinson
and colleagues compared studies from March-April 2020 with those from May-July 2020,
our first sampling time point covers March-June 2020, whereas the second one covers
January-February 2021. While the summer of 2020 was a period of relatively low occur-
rence of infection, our second time point covers a period during which the second, much
more severe, wave of COVID-19 was slowly starting to decline in Germany. It is thus to
be expected that levels of psychological distress were higher during that period than dur-
ing the summer of 2020. However, although the second wave was characterized by con-
siderably higher levels of infections and hospitalizations compared to the first one (Robert
Koch Institute, 2021), psychological distress at the second time point indeed was lower
than in the spring of 2020. Possible explanations for this are on the one hand a habituation
to the pandemic circumstances as well as an adjustment to the measures of physical
distancing and other changes in daily life. On the other hand, more precise knowledge
regarding the virus and the expectation of starting vaccination campaigns likely led to a
reduced uncertainty of the situation, thus reducing its impact on mental health.

Although we had similar hypotheses in both studies, slightly different patterns
emerged: whereas all hypotheses on resilience factors of study 1 were confirmed, only a
subset of the hypothesized protective factors in study 2 were found to be significantly
related to changes in mental health. One explanation that might easily come to mind is
the smaller sample size and thus lower statistical power in study 2 (n=6,657 vs. n=15,790
in study 1). However, the small effect sizes indicate that this sample size difference is not
the reason for the absence of a significant association. Rather, the difference in outcome
might be the reason for the diverging findings. When investigating mental health in study
2, those factors that are conceptually closest to symptoms (e.g., catastrophising, neurot-
icism, perceived stress recovery) were the ones that were most strongly associated with



Discussion 36

the outcome. Factors conceptually further away from symptoms (e.g., positive reap-
praisal, acceptance, optimism, locus of control) were by contrast either not related to the
outcome at all, or only weaker and not for all outcomes. When the outcome is however
more abstracted and not a direct representation of symptom severity (as in study 1, where
outcome resilience is attained via a residualisation approach), other, more socio-cogni-
tive, factors seem to be stronger predictors. This once more underlines the importance of
considering stressor exposure instead of merely investigating mental health outcomes
when interested in factors that are associated with individuals successfully dealing with

adversity.

4.3 Strengths and Limitations

Although study 1 investigated a large international sample, the fact that it was a self-
selected convenience sample recruited via a snowball-sampling method limits the gener-
alisability of the results. Specifically, despite attempts to recruit as broadly as possible,
our sample was predominantly female, highly educated, and German. Another very im-
portant limitation is the fact that study 1 is a cross-sectional study. All variables were
assessed at the same time point, which can lead to an overestimation of effects (Allison,
2021). Baseline levels of mental health in the individual participants were unavailable,
and changes were assessed retrospectively, thus possibly affected by memory biases.
Besides, assessing resilience as the inverse of individual stressor reactivity at one single
time point is only a single (potentially noisy) snapshot of an approximation of someone’s
resilience. The latest directions in resilience research propose to instead assess stressors
and mental health outcomes at several points in time to yield individual stressor reactivity
time courses, which are a more robust measure of resilience and moreover enable the

investigation of dynamic resilience processes (Kalisch et al., 2021).

Nevertheless, study 1 offers a first mechanistic insight into possible resilience factors
during the COVID-19 pandemic, which should be investigated in future longitudinal stud-

ies using representative samples.

Unlike study 1, study 2 does have the strength to use a representative sample that
provides individual pre-pandemic baseline levels, and thus allows for a generalisation of
the results to the German population. However, there are several limitations as well: while
psychological distress was assessed multiple times, the IVs were not assessed at all
survey waves. Firstly, this hinders disentangling the directionality between psychological
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factors, psychological distress, and the context. Secondly, some of these factors were
assessed several years apart from the outcomes: locus of control (2015 survey wave),
neuroticism (2017 survey wave), and optimism (2019 survey wave) were assessed in pre-
pandemic survey waves and therefore might have been outdated when assessing peri-
pandemic outcomes. However, since these constructs are relatively stable (Cobb-Clark
& Schurer, 2011; Cobb-Clark & Schurer, 2013; Scheier et al., 1994) we do not expect this
to have majorly influenced the results. Moreover, factors assessed in the 2020 survey
wave were included in the control analysis investigating changes in psychological distress
between the 2016 and 2019 survey waves. While this does not make much sense from a
prediction point of view, we decided to keep the model for the control analysis maximally
similar to the peri-pandemic models to enable setting the peri-pandemic results into per-
spective. Another weakness of study 2 is the fact that single items instead of entire vali-
dated questionnaires were used to assess coping dimensions in 2020. While pragmati-
cally necessary for reasons related to the length of the questionnaire battery, this likely
limited statistical power.

Another important limitation is that we did not assess specific stressors in study 2 and
are therefore unable to determine whether changes in psychological distress between
time points can be fully attributed to the pandemic, let alone investigate outcome resili-
ence. It is in general possible to draw some inferences regarding resilience from studies
in which all participants experienced the same or a very similar stressful situation (see
section 1.2.2). Thus, one could argue that some of the variance in psychological distress
that is explained by stressor exposure is removed because all participants experienced
the COVID-19 pandemic. However, given that COVID-19 affects several domains of life
and individual participants likely experienced a variety of different sub-stressors (e.g.,
caring for one’s children while working from home vs. losing one’s job vs. losing a relative
to COVID-19), the amount of variance that is still explained by differential stressor expo-
sure is likely considerably large, and inferences regarding outcome resilience can thus

not be drawn in Study 2.

Finally, a limitation that both studies share is the self-report nature of assessments
which can lead to biases related to a lack of introspective ability, problems correctly un-
derstanding the wording of the questions and the used scales, as well as socially desira-

ble reporting. Nevertheless, self-report assessments are widely used in psychological
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research and it has been suggested that the above-mentioned issues are often less prob-

lematic than is repeatedly stated (Chan, 2008).

4.4 Implications for Practice and Future Research

Our hypotheses for both studies were based on prior research involving stressors that
are different from a pandemic. The confirmation of these hypotheses therefore indicates
that the psycho-social factors that we found to be related to resilience and/or changes in
mental health during COVID-19 are global resilience factors that are protective in a variety
of adverse circumstances. This means that the findings of our studies can inform research
not only specific to the COVID-19 pandemic but related to adversity in general.

However, the studies reported above are only a first step to identify global resilience
factors: we identified factors associated with resilience during COVID-19, but only in a
cross-sectional sample, which is suboptimal in resilience research (for a detailed
explanation of quality standards for resilience research see Kalisch et al., 2017). Although
we then prospectively investigated the association of these factors with changes in psy-
chological distress during COVID-19 in a longitudinal study, we here did not assess
stressors and were thus unable to calculate outcome resilience. As mentioned above (see
section 1.2.2), when interested in the protective nature of certain factors against the ex-
perience of adversity, investigating outcome resilience instead of mental health has the
advantage that it prevents differences in the outcome to be trivially explained by differ-
ences in stressor exposure. An ideal study combining the advantages of both studies
while omitting the flaws would be a longitudinal study with a thorough assessment of
psychological factors of interest at baseline, followed by several measurement occasions
of stressors and mental health outcome, which can be used to calculate a more robust
outcome resilience and furthermore enables the investigation of resilience processes (for
more details, see Kalisch et al., 2021). Moreover, when aiming to draw inferences regard-
ing the general population, the sample should ideally be representative. Alternatively, one
can investigate specific sub-populations at increased levels of stress (e.g., front-line
health-care workers during COVID-19, university students during exam periods, soldiers
during deployment), with the limitation that conclusions can then not be generalised to
other populations. The latter approach might however be even more suitable when inves-

tigating resilience, given the prerequisite of experienced adversity.
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Importantly, the identification of several potentially malleable psychological resili-
ence/protective factors during times of hardship offers a starting point for interventions
that are aimed at increasing resilience or well-being by strengthening these factors. For
instance, perceived good stress recovery was the most important resilience/protective
factor in both reported studies. Approaches to promote perceived stress recovery could
for example include physical exercise in the nature (Wooller et al., 2018) or (smartphone-
assisted) biofeedback (Hunter et al., 2019). Smartphone-based cognitive behavioural in-
terventions (Ebert et al., 2017; Marciniak et al., 2020) have the potential to target changes
in coping or emotion regulation (e.g., global positive appraisal style, or more specific strat-
egies such as positive reappraisal or catastrophising tendencies). Finally, optimism can
be increased by e.g. using the ‘best possible self’ intervention (Malouff & Schutte, 2017),
and self-efficacy can be improved by interventions that are usually targeted at specific
groups or specific contexts (Cepukiene et al., 2018; Craig et al., 2012; Nallapothula et al.,
2020). Effects of such interventions on outcome resilience should be investigated in future

randomized controlled trials.
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5 Conclusions

The two studies presented above show that several psychological factors are associ-
ated with outcome resilience or protect against mental health deterioration during the
COVID-19 pandemic. Identifying such conceivably malleable resilience factors is an im-
portant first step to inform evidence-based resilience interventions. The presented find-
ings thus offer first insights for the development of specific interventions targeting per-
ceived stress recovery, positive appraisal style, individual coping strategies including pos-
itive reappraisal or catastrophising, optimism, or general self-efficacy for the improvement

of stress resilience.
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