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1 | INTRODUCTION and social isolation, due to the lockdown restrictions as well as the

risk of infecting oneself and loved ones, are examples of what people
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have suggested (American Psychiatric Association, 2020; Rajku-
mar, 2020; Sgnderskov et al., 2020; Umucu & Lee, 2020; Zacher &
Rudolph, 2020). Stressful live events usually trigger the use of certain
coping strategies to reduce stress and enhance well-being and sleep
(Lazarus & Folkman, 1984). However, not all coping strategies are
equally efficient in doing so, and some may even have adverse effects.
Therefore, in this study, we examined the relationships between
worrying, well-being, sleep, and coping strategies, and further
investigated the protective role of COVID-19-related coping efforts
on the relationship between COVID-19-related worrying, emotional

well-being, and sleep.

1.1 | Worrying about COVID-19 and its effects on
well-being and sleep

The ongoing COVID-19 pandemic has profoundly changed the lives
of people worldwide. Suddenly people had to worry about the things
they previously considered naturally given. During the early stages of
the COVID-19 pandemic, people worried about the possibility of
becoming infected with the SARS-CoV-2 virus, their future, and the
social or psychological effects of lockdown measures. Among these
concerns, the most prominent according to general surveys (Amer-
ican Psychiatric Association, 2020; Qiu et al., 2020; Statista, 2020)
were worrying for oneself and even more so for loved ones about
contracting COVID-19 and worrying about a possible negative
impact on the future economy. Worrying can be defined as an un-
controllable chain of thoughts and images accompanied by negative
feelings (Andrews & Borkovec, 1988; Verkuil et al., 2007). In accor-
dance with the transactional model of stress and coping from Lazarus
and Folkman (1984), which represents the theoretical framework of
this study, worrying about COVID-19 can be considered a form of
primary stress appraisal. Primary appraisal stands for the first eval-
uation of a stressor, represented here by the COVID-19 pandemic; it
can be defined as either positive, irrelevant, or dangerous. According
to the transactional model, stress occurs when an external or internal
demand exceeds a person's individual resources to handle a specific
stressor. We assume that the more the people are worried about the
COVID-19 pandemic, the more likely they are to regard the COVID-
19 as a potentially dangerous stressor, and experience lower well-
being. A recent study from Zacher and Rudolph (2020) supports
this assumption. The authors found that during the period between
March and May in 2020, positive affect levels and life satisfaction
decreased in the German population. In addition, Sgnderskov
et al. (2020) reported lower well-being scores during the COVID-19
pandemic in a Danish sample compared to a sample from 2016, and
Sibley et al. (2020) found that people during the lockdown in New
Zealand reported higher levels of mental distress.

Stress increases the risk for various health issues (Andrews &
Borkovec, 1988; Borkovec et al., 1983; Brosschot & Van Der
Doef, 2006), and it also has negative effects on a person's overall
well-being (Ganster & Rosen, 2013; Lazarus & Folkman, 1984).

Worrying specifically was found in previous research to be associated

with higher levels of negative affect and lower levels of positive
affect (McLaughlin et al., 2007; Paolini et al., 2006). Also, a recent
study by Umucu and Lee (2020) found that COVID-19 stress was
associated with decreased well-being. Furthermore, Zacher and
Rudolph (2020) also reported higher levels of threat appraisal to be
related to lower positive affect, higher negative affect, and lower life
satisfaction. Based on these findings and the transactional model of
stress and coping (see below), we assume that people who show
higher levels of worrying about the COVID-19 pandemic also report
lower levels of positive affect and higher levels of negative affect.
Another important indicator of a person's overall health is sleep,
since many studies have found positive relationships between sleep
and health (Benham & Charak, 2019; Fernandez-Mendoza et al., 2020).
However, despite there being many studies stating that stress can have
negative effects on sleep (Liu et al., 2016; Sadeh et al., 2004; Yang
etal,, 2018), literature regarding the association between worrying and
sleep is still scarce. Some studies have reported sleep disturbance due
toworrying to be a prominent issue. In a study by Marques et al. (2016),
33.2% of the study sample reported frequent sleep disturbance due to
worry. In a study by Dregan et al. (2013), 37.9% of the participants who
reported having sleep problems named worrying as the main reason.
Furthermore, people who attributed sleep disturbance to worrying
were also more stressed in general (Kelly, 2003; Marques et al., 2016).
Studies on the COVID-19 pandemic and its effects on sleep reported
on the one hand positive changes such as later sleep onset-wakeup
times, reduced social jetlag, reduced sleep restriction, and longer
sleep duration, and on the other hand negative changes such as more
sleep disturbances, and a decrease in sleep quality (Blume et al., 2020;
Hetkamp et al., 2020; Marelli et al., 2020; Sinha et al., 2020). Lockdown
restrictions seemed to have both positive and negative effects on sleep
in the general population, yet in a study by Mandelkorn et al. (2020),
more than half of the participants (58%) reported that they were un-
satisfied with their sleep during the early stages of the pandemic.
Kocevska et al. (2020) also found both negative and positive changes in
sleep quality. Research investigating the associations between stress,
worrying, and sleep during the COVID-19 pandemic is still scarce. Xiao
et al. (2020) observed worse sleep quality in the Chinese medical staff
who reported more stress. Huang and Zhao (2020) also found that
health care workers, who represent a highly stressed occupational
group during the pandemic, to report lower sleep quality compared to
others, and Kocevska et al. (2020) found that worrying about COVID-
19 is associated with worse sleep quality. Fortunately, people are not
completely helpless during challenging times because they usually do
have ways to cope with situations like the COVID-19 pandemic and its

negative effects on well-being and sleep.

1.2 | Coping with the COVID-19 pandemic, well-
being, and sleep

Since the COVID-19 pandemic represents a source of great stress,
people had to find ways to deal with new challenges and negative

feelings. However, there are many ways to cope with stressful live
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events. Coping means any cognitive or behavioural effort to master
external or internal challenges, when personal resources are viewed as
insufficient (Folkman & Lazarus, 1988). Research has shown that which
strategy is best varies in different contexts and therefore strategies
cannot generally be differentiated as good and bad (Folkman
et al.,, 1986). Concerning COVID-19, many different coping strategies,
such as seeking social support from friends and family, accepting the
situation, reacting with humour, avoiding information, or buying stocks
are imaginable. The coping strategies most often used to deal with the
COVID-19 pandemic have not been sufficiently investigated. Folkman
and Lazarus (1980) originally differentiated problem-focused and
emotion-focused strategies. Inrecent research, many researchers have
attempted to structure different coping strategies into broader con-
cepts, such as approach and avoidance, or cognitive and behavioural
coping strategies (Skinner et al., 2003). In 1997, Carver developed the
COPE inventory, which assesses 14 different coping strategies and is
currently one of the most used coping questionnaires (Kato, 2015).
Although such a detailed differentiation clearly has its advantages, it
also makes research on coping very heterogeneous, which is why we
focus on four broader concepts of coping strategies that are based on
the COPE inventory before (Baumstarck et al., 2017; Zacher &
Rudolph, 2020). The four coping styles are problem-focused, meaning-
focused, social, and avoidance coping.

Problem-focused coping is directly aimed at the stressor
(Carver, 2011), and is positively associated with stress-related
growth, quality of life, and positive affect (Goral et al., 2006; Mos-
kowitz et al., 2009; Shermeyer et al., 2019; Smith et al., 2008). Recent
studies from Umucu and Lee (2020) and Zacher and Rudolph (2020)
confirm these findings for COVID-19-specific problem-focused
coping. The association between problem-focused coping and nega-
tive affect is ambiguous. Some studies found a negative association
(Moskowitz et al., 2009; Shermeyer et al., 2019), while others were
not able to confirm these results (Smith et al, 2008; Zacher &
Rudolph, 2020). Meaning-focused coping refers to searching for
meaning in adversity (Carver, 2011). It is associated with better
quality of life, higher levels of positive affect, and lower levels of
negative affect (Hofstetter et al., 2005; Moskowitz et al., 2009;
Pogrebtsova et al., 2018). Meaning-focused coping regarding COVID-
19 was also positively related to general well-being and positive
affect (Umucu & Lee, 2020; Zacher & Rudolph, 2020). Social coping
refers to seeking social support, and shows no association with
positive affect, and a positive association with negative affect in
previous research (Moskowitz et al., 2009; Smith et al., 2008). Studies
investigating social coping during the COVID-19 pandemic were, for
the most part, able to confirm these results (Umucu & Lee, 2020;
Zacher & Rudolph, 2020). Through the use of avoidance coping
people attempt to escape a current stressful situation (Carver, 2011).
To date, avoidance coping seems to be a rather dysfunctional coping
style, since it shows negative associations with stress-related growth
and positive affect as well as positive associations with depression,
anger, and negative affect (Moskowitz et al., 2009; Smith et al., 2008).
Zacher and Rudolph (2020) confirmed a positive relationship be-

tween COVID-19-related avoidance strategies and negative affect.

Research on coping and sleep is still scarce, especially consid-
ering the effects of COVID-19. Morin et al. (2003) found no dif-
ferences in the usage of problem-focused coping in people with
insomnia and good sleepers, although others have reported positive
effects of problem-focused coping on sleep duration and quality
(Faber & Schlarb, 2016; Morin et al., 2003). Meaning-focused
coping was found to be positively related to sleep quality by
Hofstetter et al. (2005). To the best of our knowledge, no study has
investigated the association between social coping, especially dur-
ing the COVID-19 pandemic, and sleep. Avoidance coping was
related to sleep disturbances, an indicator of sleep quality, in one
study (Hoyt et al., 2009) and not related to sleep quality in another
study (Hofstetter et al., 2005). Findings regarding the association
between avoidance coping and sleep quality are thus so far
inconclusive. Sleep duration was not related to avoidance coping in
a study by Sadeh et al. (2004). Even though many studies have
directly linked different coping strategies with good or bad out-
comes for well-being and sleep, it is important to investigate
whether coping strategies might efficiently buffer associations be-
tween stressors and well-being or sleep outcomes (see Dardas &
Ahmad, 2015).

1.3 | Coping as a moderator between COVID-19
worry, well-being, and sleep

So far, studies concerning COVID-19-specific coping and well-being
during the early stages of the COVID-19 pandemic focused on the
associations between stress appraisal, the use of coping strategies, and
aspects of well-being. However, to the best of our knowledge, no study
has tested possible moderation effects of COVID-19-specific coping on
the relationship between COVID-19-related stress or worry and as-
pects of well-being. It is possible, however, that certain coping stra-
tegies could buffer or even enhance the relationships between COVID-
19 worry, well-being, and sleep, and therefore may be considered as
effective or ineffective coping strategies. For this reason, we investi-
gated moderation effects of the aforementioned four coping strategies
in relation to COVID-19 worry, well-being and sleep.

1.4 | Aims of the study

Previous research linked greater worrying and stress with worse
outcomes for well-being and sleep in general as well as for well-being
during the early stages of the COVID-19 pandemic. However, the
relationship between stress or worrying due to COVID-19 and sleep
has not been sufficiently examined so far. Therefore, the first aim of
this study was to investigate whether well-being (positive and
negative affect), sleep quality and duration, and changes in sleep
quality and duration due to the COVID-19 pandemic were associated
with COVID-19 worry during the early stages of the COVID-19
outbreak in Germany in 2020. Based on the transactional model of

stress and coping and the results of previous research, we expect
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higher levels of worrying about COVID-19 to be associated with
greater negative affect, lower positive affect, and worse sleep pa-
rameters (poor sleep quality, short sleep duration, negative changes
in sleep quality, and duration).

The second aim of the study was to examine which COVID-19-
specific coping strategies were used most often during the early
stages of the COVID-19 pandemic. The third aim was to investigate
how COVID-19-specific coping relates to well-being and sleep. Based
on previous findings, we expect positive relations for problem- and
meaning-focused coping with well-being and sleep. In addition, we
expect social coping to be positively related to negative affect and to
be unrelated to positive affect. Regarding the association between
social coping and sleep, no predictions could be postulated. We
expect greater avoidance coping to be associated with lower well-
being. Even though research about avoidance coping and subjective
sleep quality is scarce and inconclusive, we assume avoidance coping
might further be related to worse sleep quality and a negative change
in sleep quality due to the COVID-19 pandemic, since it was found to
be related to sleep disturbances, an aspect of sleep quality, in a study
before and also shows negative relationships with various subjective
well-being measures. No associations between avoidance coping and
sleep duration or changes in sleep duration due to the COVID-19
pandemic are expected.

The fourth aim of the study was to explore whether the four coping
strategies examined were useful in dealing with COVID-19. Therefore,
the possible moderating effects of the coping strategies on the rela-
tionship between COVID-19 worries and well-being (positive and
negative affect) as well as on the relationship between COVID-19
worries and sleep (sleep quality and duration) will be investigated.

2 | METHODS

The study was approved by the institutional Ethics Committee and all
participants gave informed consent. Data collection took place from
1 to 19 April 2020, during which time lockdown restrictions were in
force in Germany. The nationwide lockdown began on 22 March and
lasted until 3 May. Schools, stores (with the exception of supermar-
kets, drug stores, and pharmacies), as well as many nonessential
companies were closed. Employees were asked to work at home.
Travelling was restricted and international borders were closed.
Furthermore, a contact ban was imposed, which only committed
contact to only one other person apart from one's own household

outdoors.

2.1 | Participants

A total of 692 participants completed the online questionnaire, that
was distributed via social media and mailing lists in Germany. Three
outliers and 24 underaged participants were excluded. The remaining
sample consisted of 665 participants, whose age ranged from 18 to
73, with a mean age of 36 (SD = 14). Of the total study sample, 53.8%

were female (one person reported as diverse); 47.5% reported having
a university degree; 19.6% completed vocational training; 57.7%
were currently employed, and worked for more than 20 h a week,
14.3% worked less than 20 h due to the COVID-19 pandemic, 8.6%
reported being unemployed or working less than 20 h, 16.6% were
students and 2.9% reported being retired. Participants' professions
represented a variety of different work sectors (e.g., finance,
administration, healthcare, security, education, science, or building
industry). None of the participants were tested positive for COVID-
19 infection; 42 participants reported having or had COVID-19 like
symptoms, but not a test result. Seventy-seven percent of the study
sample reported good or very good sleep quality during the beginning
of the COVID-19 pandemic, and 78.8% of the study sample slept on
average seven or more hours a night. Most of the study sample re-
ported no changes in sleep quality (65.2%) or duration (52.9%). A
decline in sleep quality was reported by 23.3%, and an improvement
in sleep quality was reported by 11.6% of the study sample. Similarly,
sleep duration decreased for 15.3% of the participants and increased
for 31.8%.

2.2 | Measurement instruments
The online questionnaire included questions about demographics,

current employment status, and the following measures.

2.2.1 | Worry about COVID-19

At the time of the inquiry no published questionnaire assessing
COVID-19 worries was available. On the basis of a study in which
items about worrying were adapted to the Ebola crisis in 2014
(Thompson et al., 2017), we created six items to assess three
important aspects of worrying about COVID-19, which have
already been described. Two items measured worrying about a
possible infection (I am scared of getting infected by the COVID-19
pathogen, the possibility of contracting COVID-19 is bothering me),
two items measured worrying about the future (I worry about my
future because of the current COVID-19 pandemic, the possible
consequences due to the COVID-19 pandemic are stressing me),
and two items measured worrying about lifestyle limitations and
burdens (I feel constricted in my way of life, my life changed
significantly due to the COVID-19 pandemic). Participants were
asked to rate on a 5-point Likert scale how well every item applied
to them (1 = not at all, 5 = exactly). To test dimensionality, we
performed a confirmatory factor analysis with three components
(consisting of two items as described above) and one higher order
factor using LISREL. This second-order factor model provided a
good fit with x? (6) = 10.50, p = 0.11 (RMSEA = 0.033;
CFl = 0.998; RFI = 0.988). Second-order factor loadings (0.92,
0.51, 0.46) were significant (p’s < 0.001). Because we were inter-
ested in a global measure of COVID-19 worry, one mean score of

all six items was computed (a = 0.75).
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2.2.2 | Positive and negative affect

To assess the positive and negative affect, the Positive and Negative
Affect Schedule (PANAS) was used (Breyer & Bluemke, 2016; Wat-
son et al., 1988). The PANAS measures positive and negative affect
with 10 items each, which can be summarized into one mean score
each for positive and negative affect. Every item represents an ad-
jective, and the participants rate how intensely they felt this specific
emotion or feeling during the past two weeks. Items are answered on
a scale from 1 (not at all) to 5 (extremely). The reliability and validity of
the PANAS are satisfactory (Breyer & Bluemke, 2016). The re-
liabilities of positive and negative affect for this study were satis-
factory (a = 0.85; 0.82, respectively).

2.2.3 | Sleep duration and subjective sleep quality
Sleep duration and subjective sleep quality were measured using items
of the Pittsburg Sleep Quality Index (PSQl; Backhaus & Rie-
mann, 1996; Buysse et al., 1989). The PSQI is a widely used instrument
to measure sleep quality—consisting of seven subscales—which offers
good validity and reliability (Backhaus & Riemann, 1996). For sleep
duration, the participants rated how long, on average, they slept in the
past two weeks. Unlike in the original questionnaire, we decided to use
sleep duration as a continuous variable to not lose variance. Subjective
sleep quality was measured with the ‘sleep quality’-subscale, asking
participants to rate their overall sleep quality for the past two weeks.
We used an eight-point format, and added two additional items (on
most days in the last two weeks | slept well; my sleep in the last two
weeks was not restorative). All the three items were correlated
(r =0.76 and above), and therefore, aggregated into one mean score,
with higher scores indicating better subjective sleep quality. The
reliability of sleep quality for this study was good (a = 0.93).

2.24 | Change in sleep quality and sleep duration

We used two single-item measures of sleep quality and duration from
the PSQI (Buysse et al., 1989) and adapted the response format to
assess subjective change due to the COVID-19 pandemic. Participants
were asked to rate on a 5-point-Likert scale their sleep quality
(Compared to the time before the COVID-19 pandemic, | now sleep
1=alotworse, 5 =alot better) and their sleep duration (Compared to....

| now sleep 1 = much shorter, 5 = much longer).

2.2.5 | COVID-19-specific coping

Coping strategies were measured with the Brief-COPE from
Carver (1997), which was adapted to the consequences of the
COVID-19 pandemic. The Brief-COPE is a short form of the COPE
inventory, one of the most frequently used coping questionnaires

(Kato, 2015), and includes 14 different coping strategies, each

measured by two items (Carver, 1997). Two items assessing self-
blame were not included, due to inadequacy in the context of the
COVID-19 pandemic. Two items measuring religious coping were
also excluded, as they did not fit to our proposed higher-order coping
strategies. All the 12 measured coping strategies of the Brief-COPE
were reduced into four higher order coping strategies, similar to
those used by Baumstarck et al. (2017), Litman (2006), and Zacher
and Rudolph (2020). Acceptance, positive reframing, and humour
items were subsumed under the construct of meaning-focused
coping (a = 0.68). Problem-focused coping included active coping
and planning items (@ = 0.75). Self-distraction, behavioural disen-
gagement, denial, and substance use items were summarized as
avoidance coping (a = 0.53), and instrumental support, emotional

support, and venting items as social coping (a = 0.77).

2.2.6 | Control variables

Peoples' preferred sleep time and sleep quality are strongly influ-
enced by individuals' chronotype. Late chronotypes tend to have
later sleep onset and offset times and report a lower sleep quality
compared to early chronotypes (Roenneberg & Merrow, 2007,
Roeser, Meule, et al., 2012). Late chronotypes also show lower levels
of well-being and higher levels of stress compared to early chro-
notypes (Buschkens et al., 2010; Roeser, Obergfell, et al., 2012).
Therefore, we included chronotype as a control variable. Chronotype
was measured using the Composite Scale of Morningness (CSM;
Randler, 2014; Smith et al., 1989), which is a widely used chronotype
self-reporting questionnaire to assess daily preferences for activity.
The CSM consists of 13 items, which can be aggregated into one
global score. Higher values indicate a greater tendency toward
morningness. Values range from 22 to 55. According to Ran-
dler (2008), the CSM scale offers good psychometric properties.
Reliability was a = 0.90.

In addition, we included age, gender, and education as control
variables because they showed significant correlations with the
relevant variables (see Table 2). Education was operationalized as a
dichotomous variable that differentiated between participants with a

university degree and those with less education.

2.3 | Statistical analysis

The first and third aim of the study were analysed based on bivariate
correlations with a significance level of p < 0.05. The second aim of
the study was to investigate which coping strategies were used most
often during the start of the COVID-19 pandemic and was tested via
a repeated measures ANOVA with Bonferroni-adjusted post-hoc
analyses with a significance level of p < 0.05. Moderations effects
were investigated using multiple regression analyses. In the first step
worrying about COVID-19, control variables (chronotype, age,
gender, education), and all four coping strategies served as predictors

for the measures of well-being (positive and negative affect) and
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different sleep characteristics (sleep quality and duration). In the
second step interactions between worrying about COVID-19 and the
four coping strategies were included. Since response formats differed
between variables, all predictors were transformed into z-scores to
avoid problems of multicollinearity (Cohen et al., 2003). We expected
chronotype to be associated with worrying, coping strategies, sleep,
and well-being, and therefore included chronotype as a control var-
iable. All calculations were conducted using IBM SPSS Statistics,
version 26, and Microsoft Excel 2016. Descriptive statistics of all

relevant variables are shown in Table 1.

3 | RESULTS

Based on the four aims of this study, the results are presented in four
sections. First, correlations of worrying about COVID-19 with posi-
tive and negative affect and sleep variables are reported. Second, we
explore the usage of the four different investigated coping-strategies
during the early stages of the COVID-19 pandemic. Third, how these
coping strategies relate to well-being and sleep are described. Finally,
we report whether these coping-strategies act as moderators for the
relationship between COVID-19 worry with positive and negative

affect and sleep.

3.1 |
sleep

Worrying about COVID-19, well-being, and

All bivariate correlations are shown in Table 2. As expected, worrying
about COVID-19 showed a positive correlation with negative affect,
and negative correlations with positive affect and all sleep variables.
The higher the reported worry about COVID-19, the higher the
negative affect, and the lower the positive affect. Highly worried
participants also reported lower sleep quality, shorter sleep duration,

M SD Min Max
COVID-19 worry 2.63 0.79 1.00 5.00
Positive affect 2.88 0.69 1.00 5.00
Negative affect 2.12 0.67 1.00 4.40
Sleep quality 5.79 1.86 1.00 8.00
Change in sleep quality 2.86 0.71 1.00 5.00
Sleep duration 7.49 1.12 4.00 12.00
Change in sleep duration 3.21 0.83 1.00 5.00
Chronotype 37.55 7.25 16.00 55.00
Problem-focused coping 4.31 1.04 1.00 6.00
Meaning-focused coping 441 0.88 1.83 6.00
Social coping 2.70 1.02 1.00 6.00
Avoidance coping 2.27 0.63 1.00 4.75

Note: N = 665.

and a negative change in sleep quality and duration compared to
weeks before the emergence of COVID-19. The correlations differ in

size, but the pattern of the results confirmed our hypotheses.

3.2 | COVID-19-specific coping strategies

Descriptive statistics revealed that meaning- and problem-focused
coping were the most used coping strategies during the beginning of
the COVID-19 pandemic, followed by social coping and avoidance
coping (see Table 1). To test whether these differences were statisti-
cally significant, we conducted a repeated measures ANOVA that
included all the four coping strategies. Since Mauchly's test indicated a
violation of the sphericity assumption (x? [5] = 75.06, p < 0.001), a
Greenhouse-Geisser correction was applied. Significant differences
were found for the use of the four coping strategies (F [2.80,
1860.771] = 1161.77, p < 0.001, n? = 0.64). Bonferroni-adjusted post-
hoc analysis revealed that meaning- and problem-focused coping were
used significantly more than social coping (Mgitference = 1.61, 95%-ClI
[1.48,1.73], p < 0.001; Mgitterence = 1.71, 95%-C1 [1.58,1.84], p < 0.001)
and avoidance coping (Mgifterence = 2.04, 95%-C1[1.92,2.17], p < 0.001;
2.15, 95%-Cl [2.03,2.26], p < 0.001). Avoidance coping was used
significantly less than social coping (Myifference = 0.43, 95%-Cl [0.32,
0.55], p < 0.001). No significant differences were found between the
usage of problem- and meaning-focused coping. Control analyses
(analyses of covariance) revealed that, after controlling for age,
gender, and education, all significant differences remained stable.

3.3 |
sleep

COVID-19-specific coping, well-being, and

In this section, we focus on the correlations with COVID-19-specific
coping (see Table 2). In accordance with our predictions, problem-

TABLE 1 Descriptive statistics

Skewness Kurtosis
0.28 -0.27
0.15 —-0.09
0.48 -0.12

-0.72 -0.49

-0.11 1.52

—-0.04 1.02
0.05 0.31

-0.25 -0.21

-0.65 0.25

-0.37 -0.37
0.36 -0.51
0.61 0.87
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TABLE 3 Moderating effects of coping

Criteria

Negative affect

Positive affect

Step Predictor B p B p

1 Age -0.11 0.001 0.07 0.04
Gender 0.01 0.88 -0.14 <0.001
Education 0.04 0.23 0.04 0.22
Chronotype 0.01 0.87 0.15 <0.001
COVID-19 worry 0.40 <0.001 -0.14 0.001
Problem-focused coping -0.10 0.003 0.29 <0.001
Meaning-focused coping -0.13 <0.001 0.15 <0.001
Social coping 0.29 <0.001 0.01 0.74
Avoidance coping 0.15 <0.001 -0.06 0.11
- F(9654) = 55.34, p < 0.001, F(9654) = 22.41, p < 0.001,

R*> =043 R? =023

2 Worry x Problem 0.04 0.32 0.10 0.01
Worry x Meaning -0.09 0.008 -0.04 0.30
Worry x Social 0.07 0.03 —-0.05 0.23
Worry x Avoidance 0.02 0.45 0.04 0.23

- F(13,650) = 40.01, p < 0.001,
R? =043

Note: N = 665.

F(13,650) = 16.18, p < 0.001,
R?=0.23

Gender: 1 = male, 2 = female. Education: 1 = no university degree, 2 = university degree.

focused coping showed positive relationships with positive affect,
sleep quality, and change in sleep quality and duration; however,
unexpectedly, no relationship with negative affect and sleep duration.
Meaning-focused coping was expectedly associated with higher
positive affect, lower negative affect, better sleep quality, longer
sleep duration and a positive change in sleep quality and duration
compared to the weeks before COVID-19 lockdown restrictions. As
we predicted, higher levels of social coping were linked to higher
levels of negative affect as well as to worse sleep quality. Other
variables were not related to social coping. As hypothesized, avoid-
ance coping was negatively linked to positive affect, sleep quality, and
change in sleep quality, and positively linked to negative affect. No
relationship between avoidance coping and sleep duration or change
in sleep duration was found. Control analyses (partial correlations)
showed that all predicted correlations remained significant after
controlling for age, gender, and education. In sum, the pattern of the
bivariate correlations showed positive correlations for problem- and
meaning-focused coping and negative correlations for social and
avoidance coping with factors of well-being and sleep. However, the
findings do not imply that certain strategies are generally better than
others. Therefore, we focused on the protective function of coping
efforts regarding the relationship between worry about COVID-19,

well-being, and sleep.

34 |
coping

Moderating effects of COVID-19-specific

To test the possible moderating effects of the measured coping
strategies between COVID-19 worry, well-being, and sleep, we
conducted several multiple regression analyses (see Table 3). The
results show that the relationship between COVID-19 worry and
positive affect was moderated by problem-focused coping. People
with higher levels of worrying reported higher positive affect when
they used problem-focused strategies more frequently, than those
who used them less frequently (see Figure 1a). These differences in
positive affect levels were less pronounced in individuals with lower
levels of worrying. Other coping strategies showed no moderating
effect for positive affect. The relationship between worrying about
COVID-19 and negative affect was moderated by meaning-focused
and social coping. People who experienced more worrying showed
lower negative affect the more frequently they reported using
meaning-focused coping. These differences were again less pro-
nounced in individuals with lower levels of worrying (see Figure 1b).
In contrast, higher levels of social coping were associated with
greater negative affect in worried individuals (see Figure 1c).

The regression analysis for moderating effects on change in sleep

quality revealed marginally significant moderating effects of
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FIGURE 1 Moderating effects of (a) problem-focused, (b) meaning-focused and (c) social coping strategies on the relationship between
COVID-19 worry and positive and negative affect (variables are z-standardised). Depicted are conditional regressions. One standard deviation

below and above was used to categorize coping

problem-focused coping (Bworryxproblem = 0.06, p = 0.10), meaning-
focused coping (Bworryxmeaning = 0.06, p = 0.06), and social coping
(Bworryxsocial = —0.06, p = 0.09) with significant regression models (F
[4660] = 16.77, R? = 0.09, p < 0.001; F [4,660] = 20.80, R? = 0.011,
p < 0.001; F [4660] = 13.49, R? = 0.07, p < 0.001). These moderating
effects are comparable to those of coping on positive and negative
affect regarding strength and direction. Higher levels of problem- and
meaning-focused coping were associated with positive changes in
sleep quality for highly worried participants, and higher levels of
social coping were associated with negative changes in sleep quality.
For sleep quality and duration, and change in sleep duration, no
moderating effects were found.

4 | DISCUSSION

The results of this study demonstrated that worrying about COVID-
19, a form of primary stress appraisal, is associated with aspects of
well-being and different sleep characteristics. Our findings that
people who worried more about COVID-19 experienced lower levels
of positive affect and higher levels of negative affect support previ-
(2020)
Rudolph (2020) regarding relations between primary stress appraisal

ous research by Umucu and Lee and Zacher and

due to COVID-19 and measures of well-being during the beginning of

the pandemic. Our results further elucidate associations between

COVID-19 worry and sleep, which thus far have still been insuffi-
ciently examined. Worrying about COVID-19 was linked to various
sleep parameters (sleep quality, sleep duration, and change in sleep
quality and duration compared to the weeks before the COVID-19
lockdown) in a negative way and therefore might be a possible risk
factor for impaired sleep. Though the global measure of COVID-19
worry in our study was associated with negative reports of well-
being and sleep we do not know, however, whether the strength of
these relationships varies depending on the specific content of the
COVID-19 worries. Various COVID-19 worries must not necessarily
be equally stressful to different people and therefore may lead to
differences in their relationships with other variables, as results of
Taylor et al. (2020) indicate for well-being measures. Yet, systematic
research is needed to test the significance of these findings.

Our results further revealed that the two most frequently used
coping strategies to deal with negative changes during the early
stages of the ongoing COVID-19 pandemic were meaning- and
problem-focused coping, which fortunately were also related to
better outcomes for peoples' well-being. Overall, meaning-focused
coping seemed to be the best strategy to deal with the stressful
consequences of the COVID-19 pandemic. It showed positive re-
lationships to all well-being and sleep measures. High levels of pos-
itive reappraisal and humour, however, might also bear the risk of
underestimating the perilous effects that COVID-19 can have on

people's physical or mental health. Therefore, further research is
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needed to elucidate how and why COVID-19 coping strategies are
used, and whether seemingly positive coping strategies, such as
meaning-focused coping, may also show negative relationships
depending on the specific situation, stressor, or person. Many years
back Lazarus and Folkman (1984) already pointed out that efficient
coping strategy depend on the specific situation and person.
Problem-focused coping as well seemed to be a useful coping
mechanism since it showed positive correlations with positive affect.
Surprisingly, there was no association with negative affect. A possible
explanation for a non-existent relationship with negative affect might
be the dimensionality of the PANAS. Negative affect is measured by
emotions that refer to social relationships (e.g., hostile, guilty,
ashamed) which do not directly relate to problem-focused coping.
Positive affect, however, includes states of positive arousal (atten-
tive, inspired, active) which is stronger associated with problem-
solving strategies.

So far, few studies concerning sleep during the COVID-19
pandemic and its relationship to different coping strategies are
available, which highlights the importance of our findings that
meaning- and problem-focused coping also showed positive corre-
lations with people's sleep quality and duration. Since problem- and
meaning-focused coping are positively related to well-being and
sleep practitioners might be able to enhance these in COVID-19
affected populations by implementing interventions that highlight
the importance of different coping strategies and provide guidance
and instructions on how to use them. The question remains, why
problem-focused coping was only related to sleep quality but not to
sleep duration. It is possible that sleep duration is closer linked to
positive than negative affect, as our results suggest, and problem-
focused coping as well only showed relations to positive affect.
Considering a possible mediating effect, this might explain the
missing link with sleep duration.

Social and avoidance coping showed only negative relationships
with well-being and sleep but were also used less frequently than
meaning-focused and problem-focused coping. Social coping dis-
played a negative correlation with negative affect and sleep quality,
and no correlation with any of the remaining variables. Even
though social coping consequently seems to be a rather dysfunc-
tional coping strategy, social support per se is not harmful after all,
as many studies have confirmed (Taylor, 2011). It is possible that
the action of seeking social support reflects a certain helplessness
of individuals to cope with the ongoing situation by themselves.
Consequently, having social support is an important protective
factor for people's overall well-being and health; however, relying
on others to solve a problem might not be the best strategy to
cope with stress. Avoidance coping was the strategy which showed
the most negative relationships to well-being and sleep but was
also used least often. Avoidance coping was associated with
negative outcomes for all well-being and sleep measures except for
sleep duration and change in sleep duration to which it was not
related. Therefore, ignoring COVID-19, denying it, or diverting
oneself does not seem to be a recommendable coping strategy to

deal with the consequences of the COVID-19 pandemic. These

findings are in line with previous research, which also links
avoidance coping with several indicators of impaired well-being
(Moskowitz et al, 2009; Smith et al, 2008; Zacher &
Rudolph, 2020).

Furthermore, three of the four coping strategies moderated the
relationship between worrying about COVID-19 and well-being.
Worried participants who engaged in problem-focused coping
showed higher levels of positive affect, than those who did not.
Interestingly, problem-focused coping was the only coping strategy
showing moderation effects on positive affect. As we mentioned
above, positive and negative affect are not opposites of one
dimension but include different emotional domains. One possible
interpretation for this finding could be that instrumental actions
regulate (dampen) the negative correlation between worry and
positive arousal because of their energizing function. The function
of meaning-focused coping might be palliative because worried
people who used meaning-focused coping more often reported
lower levels of negative affect than to those who used meaning-
focused coping less often. Thus, both coping strategies are adap-
tive during the COVID-19 pandemic but unfold their stress-
regulating potential in different emotional states. Social coping on
the other hand had a negative moderating effect on worried in-
dividuals. People who experienced higher levels of negative affect
than those who did not use social coping. This may be because they
asked for social support but not necessarily receiving it. Further-
more, relying on others may not be helpful in dealing with negative
emotions.

Similar results were found for the moderating effects of coping
on change in sleep quality, although the results were only marginally
significant. Problem- and meaning-focused coping were associated
with less negative effects of COVID-19 worry on the change in sleep
quality, whereas social coping was associated with enhanced negative
effects of COVID-19 worry in highly worried participants. Why the
examined coping strategies did not moderate the relationship be-
tween worrying about COVID-19 and the other sleep parameters
needs to be further investigated. One possible explanation might be
that coping strategies primarily influence people's well-being and
mood, which might then subsequently have a positive or negative
effect on sleep in the next step. It is also possible that sleep is more
affected by other factors such as working hours or childcare. Overall,
these results highlight the importance of investigating different
coping strategies people use to cope with the negative effects of the
COVID-19 pandemic. Given that the study was conducted in Ger-
many, the question of generalizability is obvious. There is evidence
that there are cultural differences in the use of coping strategies and
the experience of wellbeing (Chun et al., 2002). However, it is unclear
whether these also exist in times of a pandemic. Further account
should be taken to the spread of the virus, lockdown measures, or
policies that are introduced and withdrawn at different times. Our
data allow no comparisons. However, it would be interesting to
further investigate whether these findings are generalizable to
different forms of stressors and experiences of people living in other

countries.
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5 | LIMITATIONS

Although the present study highlights important associations between
aspects of well-being, sleep, worrying, and different coping strategies
used during the early stages of the COVID-19 pandemic, it is also
limited in certain ways. First, the results of this study rely on cross-
sectional data, which is not applicable to causal interpretations.
Further research is needed to investigate causal relationships, or to
include a broader set of control variables, such as current work situa-
tion, childcare, financial status, or social isolation. In particular, longi-
tudinal data could offer the possibility of modelling changes over time.
We had no information about the well-being status of our study sample
before the pandemic and therefore cannot make any statement about
changes in well-being due to the COVID-19 pandemic. Our study
sample also included a high percentage of highly educated individuals,
which limits generalization to the general population. Furthermore, we
relied onself-reportsin this study. These estimations may be influenced
by the current cognitive and emotional states or common method
variance, and consequently, may not be sufficiently accurate. In addi-
tion, this study sample consisted of German participants. It is possible
that reactions to and perceptions of COVID-19 challenges are not
comparable to other parts of the world, considering the diverse stra-
tegies used by different countries to manage the COVID-19 pandemic
as well as the varied welfare and health care systems. There is no data
that compares to what extent the results vary depending on country-

specific differences or variations in current lockdown restrictions.

6 | CONCLUSIONS

These results showed that COVID-19 worry, a form of primary stress
appraisal, was an important factor for people's overall well-being and
sleep during the early stages of the COVID-19 pandemic. However,
negative associations between COVID-19 worry and well-being can
be attenuated by using coping strategies. In particular, meaning- and
problem-focused strategies proved to be the most beneficial and the
most used coping strategies. It seems many people have advanta-
geous coping strategies at their disposal, which help to regulate
COVID-19-related impairments to their general well-being by
actively solving the current problem or by adjusting one's cognitive

standards and assumptions regarding it.
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