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Abstract

The aim of the study is to investigate psychosocial factors that are associated with positive and negative coping with stress,
as well as with worries about and perceived threat by COVID-19 to enable us to provide adequate support for oldest-old
individuals. A paper—pencil-based survey assessed COVID-19 worries and perceived threat, depression, anxiety, soma-
tization, social support, loneliness, resilience, positive and negative coping in a sample of n=197 oldest-old individuals
(78-100 years). Linear multivariate and binary logistic regression analyses were conducted. Individuals with high levels of
resilience were more likely to feel self-efficient when coping with stress. High levels of depression, anxiety and loneliness
were associated with feeling more helpless when coping with stress. However, oldest-old individuals who felt lonely also
experienced situations where they felt competent in stress coping. Being male and experiencing high levels of social support
was more likely associated with high levels of worries due to COVID-19. Increased age and higher levels of depression were
associated with lower levels of perceived personal threat, whereas higher somatization scores were more likely associated
with higher perceived personal threat. Findings suggest that mental health factors may shape the way oldest-old individuals
cope with pandemic-related stress. Resilience might be an important factor to take into account when targeting an improve-
ment in positive coping with stress. Oldest-old individuals who have higher levels of depression, anxiety and feel lonely
may be supported by adapting their coping skill repertoire to reduce the feeling of helplessness when coping with stress.
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Introduction

In Germany, the first case of the coronavirus disease
COVID-19 caused by the SARS-Cov-2 was reported in Janu-
ary 2020. The outbreak of the disease was closely followed
by strict mass quarantine measures by the government trying
to curb the spread of the disease. The elderly population was
identified as high risk group for a severe course of disease
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and high mortality (Robert Koch Institute 2020; Verity et al.
2020). Multiple sources of problems arose especially for the
elderly, like fear of infection with the virus, social distanc-
ing and isolation, worries about the health of loved ones
and worries about the uncertain course of the pandemic,
potentially causing high psychological distress (Taylor et al.
2020).

In the beginning of the pandemic, first studies suggested
that the older people’s mental health remained roughly stable
with some people reporting having high levels of perceived
threat (Rohr et al. 2020). What we do not know yet, and
this is important since experiencing distress because of the
pandemic is associated with a higher risk for developing
mental health problems (Schnell & Krampe 2020), is how
the oldest-old population experiences the pandemic and how
they feel when coping with pandemic-related stress.

We know from previous studies with adults that the way
one copes with adverse and challenging events like the
COVID-19 pandemic is important for one’s general mental
well-being (Lopez et al. 2020; Tomas et al. 2012). There is
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also research showing that anxiety and depression are linked
with a more dysfunctional way of dealing with COVID-
related stress in an adult sample of 18-76-year-old people
(Kar et al. 2021). Furthermore, higher levels of mental dis-
tress, e.g. depression and anxiety, are associated with more
negative ways of coping with stress (Li et al. 2012; Orgeta
& Orrell 2014; Raut et al. 2014), which in turn is associated
with poorer cognitive functioning (Aggarwal et al. 2014;
Wilson et al. 2007) and higher risk for dementia (Wilson
et al. 2007). Positive coping on the other hand is associated
with lower levels of anxiety, hopelessness and loneliness
(Oles et al. 2014), leading to better brain health (Arenaza-
Urquijo et al., 2020). Those findings stress the importance
to investigate how the oldest-old population deals with the
pandemic-related stress, but to our knowledge, it has not yet
been explored in the German oldest-old population.

A factor that may be associated with a positive way to
cope with COVID-19-related stress is the extent of perceived
resilience. Studies have shown that resilience is positively
related to adaptive, active coping strategies that in turn lead
to less perceived distress and lower cortisol levels (Smith
et al. 2016; Vannini et al. 2021). With increased age resil-
ience might increase since the older individual has more
life experience in mastering challenging events (Hardy et al.
2004; Welzel et al. 2021).

In the current study, we aim to close this existing gap in
literature by examining the association of sociodemographic
variables, mental well-being, loneliness, social support and
resilience with positive and negative coping with stress and
with COVID-19-specific worries and perceived personal
threat by the virus, with the overall aim to identify mental
and social health factors that make an individual of old-age
specifically vulnerable. This knowledge will not only help
during the ongoing pandemic but also enable us to support
the very old population in coping with general adverse life
events that they have to face with increased age, for example
the loss of close ones. Deduced from the before mentioned
literature, we assume

e that oldest-old participants with higher depression and
anxiety scores show higher ratings on the negative cop-
ing scale that is feeling more helpless when coping with
stress and lower ratings on the positive, self-efficient cop-
ing scale, and

e that higher perceived resilience is associated with less
negative, helpless coping with stress and more positive,
self-efficient coping with stress due to the pandemic in
the oldest-old population.

The associations of sociodemographic characteristics and

social health factors with perceived coping ability (positive
and negative), as well as the associations with experienced
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distress (worries and perceived personal threat) due to the
pandemic are investigated exploratively.

Methods
Setting, study design and sample

From 8 May to 7 June 2020, 378 community dwelling late
elderly people aged 78 and older were contacted and asked
to take part in this observational study that was conducted
with a paper—pencil-based assessment. The assessment was
done during the first wave of the COVID-19 pandemic that
lasted from March to July 2020 and participants live in the
city of Leipzig, Germany (over 600.000 inhabitants in 2021),
and its close environs. Governmental measures to curb the
virus by closing restaurants, schools and universities and
national curfews and restriction of contacts became effective
starting March 2020 (see e.g. Khairulbahri 2021). The sam-
ple was drawn from the institute’s databank of potential par-
ticipants who took part in previous population- and primary
care-based old age studies and agreed to being contacted
for future study purposes. The study has been approved of
by the Ethics Committee of the Medical Faculty of the Uni-
versity of Leipzig (ethic approval number: 206-20-¢ek). All
participants were informed about the study’s purpose and
gave their written consent. They were not compensated for
participation.

Measures
Independent variables

Collected sociodemographic data included age (years),
gender (male/female), education (low/middle/high), mari-
tal status (married/ single or divorced/ widowed) and living
situation (alone/ with partner or others).

The Brief Symptom Inventory (BSI-18; Derogatis 1993)
was used to assess the symptomatology of depression, anxi-
ety and somatization during the past seven days using the
same-named subscales consisting of six items each. The
items can be answered using a five-point Likert scale (“not
at all” to “very strongly”, scored 1 to 5). The Brief Symptom
Inventory has proven to have good psychometric properties
(Franke et al. 2017). In our study, the subscales show good
reliability with Cronbach’s alphas of @ =0.70 for the soma-
tization scale, a=0.73 for the anxiety scale and a=0.77 for
the depression scale.

The German Version of the ENRICHD Social Support
Inventory (ESSI-D; Kendel et al. 2011) was used to assess
the subjective experience of social support and consists
of five items that can be rated on a five-point Likert scale
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(“never”, “seldom”, “sometimes”, “often”, “always”; scored
1 to 5). Mean scores were calculated with higher scores
indicating higher social support. In the current study, the
scale shows very good reliability with a Cronbach’s alpha
of a=0.90.

To measure loneliness, the three-item version of the
University of California, Los Angeles Loneliness Scale
(UCLA-3) was used (Russell et al., 1980). Three items can

ELINT3

be rated on a four-point Likert scale (“often”, “sometimes”,
“seldom”, “never”, scored O to 3). Mean scores were calcu-
lated for further analysis. The scale has shown good internal
consistency as well as discriminant and concurrent valid-
ity (Hughes et al., 2004). The scale shows good reliability
(@=0.76) in our study as well.

Resilience was measured by the validated German ver-
sion of the Brief Resilience Scale (BRS; Chmitorz et al.
2018). Six items that can be rated on a five-point Likert
scale from “totally disagree to “totally agree” assessed the
person’s ability to rally from stress, respective resilience.
To reduce response bias in terms of social desirability, three
items of the questionnaire are negatively and three items
positively worded. To quantify resilience, the mean score
of all items was calculated with higher scores indicating
higher resilience. Principal component analyses supported
the bi-factorial structure of the questionnaire as previously
described by Chmitorz et al. (2018). In line with the author’s
suggestion, we estimated and adjusted for a method factor.
The Cronbach’s alpha in our study is a=0.84.

Dependent variables

Participant’s perceived stress and the coping with it dur-
ing the past month was measured by the Perceived Stress
Scale 4 (PSS-4; Cohen et al. 1983) that consists of four items
that can be rated on a five-point Likert scale (“never” to
“very often”, scored 1 to 5). Principal component analy-
sis confirmed the two-dimensional factor structure of the
questionnaire that was described in previous studies (Leung
et al. 2010). One factors includes the item “In the last month,
how often have you felt that you were unable to control the
important things in your life?” and “In the last month, how
often have you felt difficulties were piling up so high that
you could not overcome them?”. The other factor includes
the item “In the last month, how often have you felt confident
about your ability to handle your personal problems?” and
“In the last month, how often have you felt that things were
going your way?”. The first factor is measuring the ability
to cope with stress in a positive, self-effective way (here:
“positive coping”), and the second factor is assessing the
negative affective component of coping with stress resulting
in helplessness (here: “negative coping”; the description of
the factors is in line with previous research, e.g. Bastianon
et al. 2020). The Perceived Stress Scale has shown good

reliability (Kunzler et al. 2018; Leung et al. 2010; Warttig
et al. 2013). The scale shows acceptable reliability in our
study with a Cronbach’s alpha of a=0.65 for the positive
subscale and a=0.66 for the negative subscale.

Participants were asked single item questions that were
directly related to the COVID-19 pandemic and specifically
created for the purpose of the study assessing general wor-
ries about the COVID-19 pandemic and the perceived threat
by COVID-19. Items were phrased as statements (“I am wor-
ried about the coronavirus”, “I feel personally threatened
by the coronavirus”) and were rated on a five-point Likert
scale (“strongly agree” to “strongly disagree”, scored O to
4). Scores were classified as low (score between 0 and 2) or
high (score of 3 or 4).

Data analysis

Statistical analyses were conducted using STATA 16.0 SE
(College Station, Texas, USA). First, descriptive statistics
for all sociodemographic, psychosocial and COVID-related
parameters were calculated. To identify gender differences,
Chi-square (x?) tests and Wilcoxon rank-sum (Mann—Whit-
ney) tests were calculated for all sociodemographic and
psychosocial variables, as well as variables concerning
worries about and perceived personal threat by COVID-19.
In a next step, two linear multivariate regression models
were conducted to predict positive coping with stress and
negative coping with stress by including sociodemographic
factors, somatization, depression, anxiety, social support,
loneliness and resilience in the models. The scale’s residual
distributions were inspected with skewness and kurtosis
values within the acceptable ranges (skewness between
— 2 and + 2; kurtosis between -7 and—+ 7, see e.g. Cohen
et al. 2002). Furthermore, two binary logistic regression
models were fitted to assess associations of sociodemo-
graphic characteristics, somatization, depression, anxiety,
social support, loneliness and resilience with worries about
COVID-19 and perceived threat by COVID-19. The vari-
ables included in the models were continuous, except for
gender (male in reference to female), marital status (single/
divorced, widowed in reference to married), living situation
(living alone in reference to living with partner or other),
education (categorized according to Comparative Analysis
of Social Mobility in Industrial Nations/CASMIN classifica-
tion as middle, high in reference to low). For the linear mul-
tivariate regression models predicting positive and negative
coping with stress, we additionally reported standardized
beta values (f) to allow for direct comparison between the
variables. We used clustered standard errors to account for
heteroscedasticity across the observations since participants
originally came from different studies. Most important sam-
ple size criteria for conducting the regression analyses were
met. With an assumed R? of 0.15, a statistical power of 0.8
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and a significance level of a=0.05, one would need a sam-
ple size of n=110 for our models. With an assumed R* of
0.10, one would need a sample size of n=162. With n=182
for the coping with stress model and n= 177 for the model
predicting worries and perceived threat due to COVID-19,
we fulfilled this criterion.

Results
Sample characteristics

Out of n=378 contacted people, n=197 (52.12%) agreed
to take part in the study and send back their filled out ques-
tionnaire. The participants’ age range was 78 to 100 years
(mean=_87.88, SD =4.88) with 40.1% being male and 59.9%
being female. More sociodemographic characteristics of the
sample can be retrieved from Table 1 that shows the infor-
mation subdivided by the total sample, women and men.
Additionally, significance levels are reported to identify gen-
der differences. Compared to men, women were slightly less
educated (high education level: 26.6% vs. 48.7%; xX*=9.754,
p=0.008), less often married (29.1% vs. 66.7%; x*=2691,
p <0.001) and more often living alone (62.1% vs. 28.6%;
x*=20.79, p<0.001).

Descriptive statistics of all psychosocial variables used
in the current study are shown in Table 2 with mean scores
(M) and standard deviations (SD), again presented subdi-
vided by the total sample, women and men. Women reported
slightly higher levels of negative coping with stress, thus
felt more helpless, compared to men (M =2.46, SD=0.98
vs. M=2.10,SD=0.79; z=2.363, p=0.018). Women were

also slightly more depressive compared to men (M =1.41,
SD=0.47 vs. M=1.28, SD=0.38; z=2.041, p=0.041).

COVID-19-specific measures

Furthermore, Table 2 shows the response behaviour for the
COVID-19-specific questions. Participants reported their
worries about COVID 19 with about half of them (45.2%)
showing low levels of worries and the other half (54.8%)
showing high levels of worries regarding COVID-19. When
being asked about their perceived threat by COVID-19,
almost half of the participants (41.5%) reported experiencing
high levels of threat by COVID-19. There were no gender
differences.

Factors associated with positive and negative
coping with stress

The model of factors associated with positive coping
explained 19% of variance (see Table 3). The highest effect
can be attributed to resilience (f#=0.398, p=0.020) with
higher resilience being associated with higher levels of
positive coping. There is also a significant effect of loneli-
ness with higher levels of loneliness being associated with
slightly more positive coping styles (#=0.155, p=0.026).
Participants with a higher education level scored slightly
higher on the positive coping with stress scale compared
to participants with a lower education level (f=0.188,
p=0.005).

Table 3 also shows that the variables included in our
model associated with negative coping with stress explained

Table 1 Sociodemographic

o Total Women (n=118) Men (n=179) Group
characteristics of the study difference
sample (n=197) (p-value)l

Age; M (SD, range) 87.88 (4.88, 87.71 (5.05) 88.12 (4.64) 471
77.68-99.92)

Education; n (%)

Low 67 (35.4) 46 (40.7) 21 (27.6) .008

Middle 55(29.1) 37 (32.7) 18 (23.7)

High 67 (35.4) 30 (26.5) 37 (48.7)

Marital status; n (%)

Married 86 (44.1) 34 (29.1) 52 (66.7) <.001

Single/divorced 19 (9.7) 14 (12.0) 5(6.4)

Widowed 90 (46.2) 69 (59.0) 21 (26.9)

Living situation; In (%)

Living alone 94 (48.7) 72 (62.1) 22 (28.6) <.001

Living with partner/others 99 (51.3) 44 (37.9) 55(71.4)

Missing values: education: n=38 (4.1%); marital status: n=2 (1.0%); living situation: n=4 (2.0%); lGroup
differences were calculated using Wilcoxon rank-sum (Mann—Whitney) for age and chi-square tests for
education, marital status and living situation
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Table 2 Mental and social
conditions during the COVID-
19 pandemic of the oldest-old

population (n=197); mean (SD)

Table 3 Linear multivariate

regression models predicting
positive and negative coping
with stress (n=182)

Total Women (n=118) Men (n=79) Group

difference
(p-value)'

Social support (ESST)* 4.36 (0.85) 4.28 (0.91) 4.48 (0.85) 277

Psychological stress (PSS-4)

Positive coping 3.20 (0.95) 3.14 (0.92) 3.29 (0.98) 162

Negative coping 2.32(0.92) 2.46 (0.98) 2.10 (0.79) .018

Psychological burden (BSI-18)

Somatization 1.73 (0.57) 1.76 (0.56) 1.68 (0.58) 196

Depression 1.36 (0.44) 1.41 (0.47) 1.28 (0.38) .041

Anxiety 1.35(0.37) 1.38 (0.39) 1.31 (0.33) 454

Loneliness (UCLA)¢ 1.14 (0.81) 1.22 (0.84) 1.02 (0.76) .102

Resilience (BRS)® 3.04 (.67) 3.34(0.67) 3.51(0.67) .096

Worries about the Corona Virus': n (%)

Low 85 (45.2) 55(49.1) 30 (39.5) 193

High 103 (54.8) 57 (50.9) 46 (60.5)

Perceived threat by COVID-195; n (%)

Low 110 (58.5) 69 (61.6) 41 (53.9) .296

High 78 (41.5) 43 (38.4) 35 (46.1)

3ESSI=ENRICHD Social Support Scale, *PSS-4 =Perceived Stress Scale: positive and negative subscale,
°BSI-18 =Brief Symptom Inventory: somatization, depression and anxiety subscales, ¢ UCLA = University
of California Los Angeles Loneliness Scale, ¢ BRS =Brief Resilience Scale. Missing values: £2n=9 (4.6%)

! Group differences were calculated using the Wilcoxon rank-sum (Mann—Whitney) and chi-square tests as

appropriate

Positive coping with stress Negative coping with stress

b [95%-CI] p P b [95%-CI] p P
Gender

Female (ref.)

Male .15 [.00, .29] .08 051 —-.29[-.44,-.13] -.15 .010
Age .01 [- .07, .09] .04 780 .02 [.00, .04] .10 077
Marital status

Married (ref.)

Single/divorced —.16[-.68,.37] —-.05 410 .31[-.70,1.32] .10 402

Widowed —.03[—.64,.58] —.02 .884 —.08[-1.02,.86] —-.05 .794
Living situation

Living with someone

(ref.)

Living alone .29 [.41, .99] .16 276 — .10 [— .68, .49] —.05 .640
Education (CASMIN)

Low (ref.)

Medium .09 [—- .50, .68] .04 .658 —32[-.58,—-.06] -—.16 .029

High 371.21,.52] .19 .005 .01 [-.14, .16] .00 919
Somatization 21 [—.34,.77] 13 306 .17 [- .13, .47] .10 .166
Depression —.33[-.84,.17] —-.16 .126 .37[.28, .46] 18 .001
Anxiety 18 [ .18,.53] .07 217 57147, .68] .23 <.001
Social support .13 [- .05, .30] 11 114 10 [- .07, .28] .09 .166
Loneliness 18 [.04, .31] .16 026 .27 [.00, .54] 24 .048
Resilience .56 [.17, .94] 40 020 —.01[— 48, .45] —-.01 930

Method factor —-.12[-.42,.171 -.11 277 -—.07[-.32,.18] —-.07 435
R 191 424
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42% of variance. Men showed less negative coping with
stress compared to women (f=— 0.153, p=0.010), and
a medium level of education was associated with slightly
less negative coping compared to low education levels
(B=—- 0.157, p=0.029). Depression and anxiety signifi-
cantly contributed to explained variance in negative coping
with stress with a higher extent of depressive (#=0.175,
p=0.001) and anxiety symptoms (#=0.225, p<0.001)
being associated with more negative coping. Perceived lone-
liness is associated with negative coping with stress with
higher levels of loneliness being associated with higher lev-
els of negative coping ($=0.242, p=0.048).

Factors associated with COVID-19-specific worries
and perceived personal threat by COVID-19

In Table 4, the results of the binary logistic regression analy-
sis are presented. The model explained 14.8% of variance
in perceived worries due to COVID-19. Men tend to show
higher levels of worries about COVID-19 compared to
women (OR=1.75, z=4.83, p<0.001), and higher levels of
social support are more likely associated with high worries
about COVID-19 (OR=1.82, z=3.79, p <0.001).

The model investigating associations of psychosocial fac-
tors with perceived personal threat by COVID-19 explained
17.4% of variance. With increasing age, participants tend to
be less likely to experience high perceived threat by COVID-
19 (OR=0.87, z=-3.11, p=0.002). Somatization was asso-
ciated with a slightly higher chance of perceiving high threat
by COVID-19 (OR=1.38, z=10.02, p <0.001). Finally, a
higher extent of depressive symptoms is more likely associ-
ated with low perceived threat by COVID-19 (OR=0.42,
z=—2.20, p=0.028).

Discussion

In the current study, we aimed to examine the association of
sociodemographic and mental health factors, social support,
loneliness and resilience with positive and negative coping
with stress in the oldest-old population. We also investi-
gated the associations of the before mentioned variables with
COVID-19-specific worries and perceived personal threat by
the SARS-COV-2 virus.

Table 4 Binary logistic
regression models predicting

Worries about COVID-19

Perceived personal threat by COVID-

COVID-19 worries and 19
perceived threat by COVID-19 OR 95%CI Z p OR 95%CI Z p
(n=177)
Gender
Female (ref.)
Male 1.75 [1.39,2.20] 4.83 <.001 147 [.84,2.57] 1.36 175
Age 95  [.89,1.03] -1.26 .207 .87  [.80,.95] —-3.11 .002
Marital status
Married (ref.)
Single/divorced .86  [.06,11.57] —.011 .909 70 0 [23,2.11]  —.064 524
Widowed 1.32 [.10,17.87] .021 .834 1.52 [.29,7.93] .50 .619
Living situation
Living with someone
(ref.)
Living alone 91 [.14,5.73] —.11 914 .89  [.14,5.69] —-.13  .898
Education (CASMIN)
Low (ref.)
Medium 1.57 [.44,558] .070 485 1.00 [.20,5.05] .00 997
High 1.78 [.81,3.94] 1.43 153 145 [.96,2.20] 1.78 .075
Somatization 1.24 [.82,1.86] 1.03 .305 1.38 [1.29,147] 10.02 <.001
Depression 1.00 [.71,1.42] .02 983 42 .20, .91] —-220 .028
Anxiety 1.30 [.58,2.89] .64 522 221 [.26,18.53] .73 466
Social support 1.82 [1.33,247] 3.79 <.001 1.12 [.67,1.87] .45 .656
Loneliness .15 [97,1.36] 1.59 113 J7 0 [44,136]  —-.90 .370
Resilience 98 [.53,1.81] —.07 .943 .87  [.33,2.32] -—-.27 785
Method factor 69 [.25,1.89] —.73 468 70 [46,1.07] —1.66 .097
Nagelkerke pseudo 12 148 174
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Coping with stress

Resilience had the highest effect on positive coping with
stress in our sample of the very old population, and this
supports our hypothesis that high perceived resilience is
associated with more positive coping. This is also in line
with previous findings that suggest that resilience plays an
important role in adaptive coping and feeling competent and
self-efficient in coping with stress (Tagay et al. 2016; Van-
nini et al. 2021). This further underlines the importance to
include resilience training in interventions targeting self-
efficient coping and, consequently, better mental health in
the very old population during the pandemic.

When taking a closer look at negative coping resulting
in a feeling of helplessness, anxiety and depression may be
important factors to look at. Participants with higher lev-
els of anxiety and depression were also more likely to feel
helpless in their stress coping more often than participants
with lower anxiety and depression levels. This supports our
hypothesis that high depression and anxiety levels are asso-
ciated with more negative, helpless coping. Since feeling
hopeless and helpless is one of the features of depression,
this feeling seems to reflect on the perceived competence
in coping with stress. Our finding is also consistent with
the findings of the review by Li et al. (2012) who found
that anxiety and depression are linked to more dysfunctional
coping strategies. Kar and colleagues (Kar et al. 2021) found
that anxiety and depression are linked to a struggle to cope
with stress due to COVID-19 properly as well. At this point,
we also need to consider the phenomenon of reversed cau-
sality. People with high depressive symptom levels seem
to feel more helpless when coping with stress during the
pandemic and perceive helplessness when coping with stress
also predisposes to developing more depressive symptoms
as they do not have suitable coping strategies. This can also
result in a vicious circle of unsuitable coping strategies and
depression or general mental distress. It is important to give
this vulnerable group of oldest-old people, especially when
already dealing with depressive symptoms, specific tools to
improve their self-efficacy in coping with stress and thereby
improve their mental health in the long run.

Our findings did not support our assumption that high
depression and anxiety levels are associated with less per-
ceived positive, self-efficient coping. We did not find signifi-
cant associations of those factors. Furthermore, our model
predicting negative coping explained twice as much vari-
ance in percent as did the model predicting positive coping
with stress during the pandemic. It seems to be the case that
the included psychosocial factors, more specifically depres-
sion, anxiety, somatization, social support, loneliness and
resilience, are more crucial for the feeling of helplessness
in coping with stress during the pandemic than for a posi-
tive, self-efficient way of coping. Anxiety, depression and

loneliness are linked to a negative way of coping with stress
but other factors seem to be important for the perception
whether one feels self-efficient when coping. Those two con-
cepts do not seem to be opposite sides of a coin but rather
independent concepts that are influenced by different factors.
Future studies should focus on potential influencing factors
of positive, self-efficient coping with stress during critical
times like the COVID-19 pandemic. The fact that resilience
is associated with more perceived positive coping but not
with less perceived negative coping also stresses the previ-
ous interpretation that we have two separate, distinct factors
and not opposite poles of one dimension and that there must
be more factors influencing it.

Loneliness is associated with both higher levels of posi-
tive and negative coping. Those two constructs are not nec-
essarily mutually exclusive. The questionnaire assesses how
often they felt either self-efficient or helpless in coping with
stress during the last month. It seems that people who felt
particularly lonely often felt helpless but at the same time
experience situation where they felt self-efficient in stress
coping. This could be due to the nature of problems and
associated settings. While a person can feel very competent
in coping with problems that they had in the past and/or have
specific coping strategies for, there might be situations that
are rather new and one has to adapt their coping strategy to
a new setting, initially resulting in a feeling of helplessness.
In the context of the COVID-19 pandemic, it could suggest
that a strategy once including social contacts cannot be used
due to the quarantine measures. More research is needed
to clarify this finding and to investigate the psychological
effects of the pandemic over its course and after a longer
period of time.

COVID-19-specific worries and personal threat

Contrary to some existing literature (Yu et al. 2020), our
results indicate that social support may be associated with
increased worries about COVID-19. At first glance, this
seems contra-intuitive but when taking a closer look at the
item wording you can see that the question regarding wor-
ries refers to more general worries about COVID-19, also
concerning others. A possible explanation is that people
who have more social support also have more social contacts
resulting in having more persons to worry about (e.g. the
grandchildren’s education, financial problems of children,
higher risk for severe course of disease of friends and so
on). That worries concern mostly others and not the older
persons themselves is something that has been found in pre-
vious studies as well (Kuehner et al. 2020; Vannini et al.
2021). Thus, we suggest that social support can be a protec-
tive factor for distress in the very old population but in times
of a pandemic having more loved ones might be associated
with more worries about them and their future. Moreover,
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men may tend to worry more about COVID-19 compared
to women. This is in contrary to some studies’ findings that
women experience more stress due to COVID-19 (Hou et al.
2020) but may be explained partially by the higher mortal-
ity risk of men, and thus higher risk, when infected with
the corona-virus (Barber & Kim 2021). Further studies are
needed to clarify this finding.

Although the objective risk for a severe course of dis-
ease increases with higher age, our findings indicate that
with increased age, individuals tend to experience less per-
sonal threat by COVID-19. Oldest-old individuals may feel
that they have already lived their life and worry more about
others than themselves which would be in line with stud-
ies suggesting that worries focus on others and less on the
individual’s own health (Kuehner et al. 2020; Vannini et al.
2021). Higher levels of depression were associated with less
perceived personal threat which is in line with finding that
suggest that the nature of worries in depressive patients is
more about the future, relationships and alike and less about
personal physical harm (Diefenbach et al. 2001). Further-
more, there was a slightly higher chance of perceiving high
personal threat when experiencing higher levels of somati-
zation, which may hint to the fact that mental health factors
influence the way one perceives the circumstance of the cur-
rent pandemic.

The percentage of variance explained by the models is
rather small, indicating that there are other factors substan-
tially influencing the extent of distress due to COVID-19.
Factors that might be worth exploring in future studies are
personality characteristics like optimism or previous medi-
cal history.

Limitations

While this study has several advantages like being one of the
first studies that specifically investigates coping with stress
in the high-risk group of the oldest-old population, there
are some limitations, which need to be taken into account.
Since we analyzed cross-sectional data, it is not possible to
make statements about the causal direction of the association
of included psychosocial variables and COVID-19-specific
worries and perceived threat, positive and negative coping.
Another factor worth mentioning is that most of the previous
studies investigated specific coping strategies as opposed to
the feeling of competence or incompetence in coping with
stress as we do in our study. This makes comparing our
findings directly with others challenging. Nevertheless, this
understanding of the concept also brings advantages since
we aimed to specifically investigate which factors influence
the feeling of competence or incompetence when coping
with stress regardless of specific strategies since the use
and their benefits are highly individual (Bonanno & Bur-
ton 2013). One could argue that the extent of worries and
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perceived threat by COVID-19 plays a role in the way one
feels when coping with stress. Sensitivity analysis showed
that there is no significant contribution of those variables to
explained variance in the before mentioned outcomes. Fur-
thermore, we used a rather unusual sampling strategy but we
see a strong advantage of it. The sample investigated in this
study is unique and more challenging to win over to taking
part in surveys or studies in general, especially during the
COVID-19 pandemic. This sampling technique gave us the
opportunity to investigate the sample of oldest-old people
who have a high risk for a severe course of disease and are
more likely to agree in taking part in the survey since they
have taken part in our studies before compared to other old-
est-old people. We also have a response rate of 52.12%. This
is in line with the previous reasoning that this group is spe-
cifically difficult to win over for study participation. Never-
theless, there are no differences in age (r=0.825, p=0.410)
nor gender (x*>=0.702, p=0.402) between responders
(n=197) and non-responders (n=181). We also did not
assess whether participants were chronically ill or in treat-
ment but would argue that the vast majority of elderly people
visits their general practitioner regularly due to some kind of
illness (Linden et al. 1996). Still, this should be taken into
account in future studies to be able to rule out the influence.
Furthermore, we would like to note at this point that we
chose to dichotomize the COVID-related worries and threat
items in order to calculate a binary regression model. For
an ordinal regression analysis due to originally ordinal item
structure, the proportional odds assumption was not fulfilled
and more complex models (e.g. generalized ordered logit
models) with a requirement of larger sample sizes would
have been required. Although we meet the most important
sample size criteria for conducting regression analysis, we
still have a rather small sample size and further research with
bigger samples is needed.

Conclusion

Our study allows us to shed light on the topic of coping with
pandemic-related distress in the age group of the oldest-
old people aged 79-100 years, which has often been left
out in past investigations but represents a high-risk group
of a severe course of disease when being infected with the
Sars-CoV2 virus. Our findings show that in the group of the
oldest-old people those with higher anxiety and depression
levels are particularly vulnerable to feeling helpless in cop-
ing with stress and thus, those factors should be targeted in
interventions aiming to improve coping skills in the oldest-
old population. It seems to be especially important to also
aim at boosting resilience to further trigger and strengthen
the feeling of self-efficacy and competence in stress coping
as it is crucial for improving and maintaining mental health
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in the very old individuals who feel burdened by the cur-
rent COVID-19 pandemic. People who feel lonely should
be supported in adapting their coping skill repertoire. Gen-
erally, mental health factors like depression may influence
and shape the way older individuals experience distress
due to the current pandemic. The current study’s findings
elicit interesting starting points for future research aiming
at maintaining and improving mental health in the very old
population in times of public health crises and generally, in
challenging and demanding situations that occur especially
and more frequent with increased age.
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