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Abstract

Epidemic control measures that aim to introduce social distancing help to decelerate the spread of the COVID-19 pandemic.
However, their consequences in terms of mental well-being might be negative, especially for older adults. While existing
studies mainly focus on the time during the first lockdown, we look at the weeks afterward in order to measure the medium-
term consequences of the first wave of the pandemic. Using data from the SHARE Corona Survey, we include retired
respondents aged 60 and above from 25 European countries plus Israel. Combining SHARE data with macro-data from the
Oxford COVID-19 Government Response Tracker allows us to include macro-indicators at the country level, namely the
number of deaths per 100,000 and the number of days with stringent epidemic control measures, in addition to individual
characteristics. The findings show that both macro-indicators are influential for increased feelings of sadness/depression, but
that individual factors are crucial for explaining increased feelings of loneliness in the time after the first lockdown. Models
with interaction terms reveal that the included macro-indicators have negative well-being consequences, particularly for the
oldest survey participants. Additionally, the results reveal that especially those living alone had a higher risk for increased

loneliness in the time after the first COVID-19 wave.
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Introduction

As a reaction to the sudden emergence of COVID-19,
most countries implemented epidemic control measures
that aimed at ‘social distancing.” In order to decelerate the
spread of the pandemic, those policies urged people to keep
physical distance to others, to reduce social contacts to a
minimum, and to avoid leaving their places of residence for
activities deemed unnecessary. Additionally, group activities
were prohibited in many countries and a large number of
public facilities were closed. One of the central aims of those
measures was protecting older people against an infection as
they represent the population group most at risk for severe
disease progression and possible death related to or directly
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from a COVID-19 infection (Posch et al. 2020). Therefore,
contact with older people was explicitly discouraged.

While social distancing showed positive effects regarding
infection numbers (Voko and Pitter 2020), the socio-psycho-
logical consequences are quite discouraging. Social isolation
increases the risk for mental health problems (Santini et al.
2020). Policy measures that call for social distancing might
therefore directly affect feelings of loneliness and depres-
sion (Armitage and Nellums 2020). In particular, seniors and
individuals living alone, who seem even more vulnerable to
mental health problems, could be affected by those devel-
opments (Bae 2020; Chou et al. 2006; Dykstra et al. 2005).
Mental health problems themselves are known to be asso-
ciated with an increasing risk for morbidity and mortality
in the long term, especially for older people (Holt-Lunstad
et al. 2015). Moreover, social isolation in older people has
been shown to lead to elevated risks of cardiovascular, auto-
immune, and neurocognitive diseases (Gerst-Emerson and
Jayawardhana 2015).

A large number of studies analyzing loneliness and
depression during the first lockdown have been published.
Their findings depend on region and age group under study.
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Krendl and Perry (2020) focus on older adults in the US.
They find that their mental health was negatively affected
by the COVID-19 pandemic. The respondents experienced
higher levels of depression and loneliness than they had
prior to the pandemic. These results are consistent with find-
ings on young and middle-aged adults in the US (Killgore
et al. 2020) and in China (Wang et al. 2020). Van Tilburg
et al. (2020) find that the loneliness level of older people
in the Netherlands increased while mental health in gen-
eral remained roughly stable. The study shows that social
distancing measures were not the main driving factor for
the increased loneliness prevalence. Instead, personal
losses, worries about the pandemic, and a decline of trust
in societal institutions were associated with increased men-
tal health problems and feelings of loneliness. For the gen-
eral population in the UK, Groarke et al. (2020) find that
rates of loneliness during the initial phase of the lockdown
were high, but that the risk factors were not specific to the
COVID-19 pandemic. The authors conclude from group-
specific analyses that supportive interventions to reduce
loneliness should focus on younger people and those with
mental health symptoms.

Although important insights were gained from the exist-
ing research about feelings of loneliness and depression
during the first lockdown, some important questions remain
unanswered. The first one concerns the timing. While exist-
ing studies mainly focus on the time during the lockdown
itself, we look at the weeks afterward in order to measure the
medium-term consequences of the first wave and the lock-
down measures on the mental well-being of older people.
The second research gap addressed by our study is that exist-
ing findings refer to one single country. Country comparative
analyses, however, can shed light on the question of whether
the prevalence of loneliness and depression differs between
countries and which macro-level factors may explain those
possible differences. This is directly connected to a third
research gap in existing studies: the inclusion of macro-indi-
cators. By including data from the Oxford COVID-19 Gov-
ernment Response Tracker (OxCGRT), we examine whether
mental health consequences in the time after the lockdown
are associated with the national epidemic control policies
and with the general pandemic circumstances.

Theoretical considerations and hypotheses

The focus of our study is on the retired population aged 60
and above who might be particularly affected by the pan-
demic, not only in terms of disease progression in case of an
infection, but in terms of loneliness and depression. Loneli-
ness can be defined as the unpleasant state of acknowledging
a discrepancy between the desired amount of contacts or
emotional support and that available in one’s environment
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(Perlman and Peplau 1981). Loneliness is characterized
by a perceived lack of control over the quantity and the
quality of one’s social activity (Luhmann and Hawkley
2016). The pandemic and the social distancing measures
were additional factors that limited an individual’s control
over social contacts and activities, a circumstance, which
could have especially affected older parts of the population.
Longitudinal and life-course analyses suggest a decline in
the size of social networks with increasing age (Kalmijn
2012). McDonald & Mair (2010) show that not only the
network size but also the number of daily social interactions
is negatively associated with age. Additionally, Zhaoyang
et al. (2018) show that those daily interactions, while fewer
in number, are more valued in later life. The reduction in
social contacts as a consequence of the pandemic might have
hit those at the margins of the age distribution particularly
hard, possibly leading to increased feelings of loneliness
and depression.

The consequences of the lockdown might not only be
notable at the individual level. The first wave of the pan-
demic hit countries and regions with both different timings
and intensities. While, for example, Greece had moderate
case numbers at the beginning and throughout the first wave,
Israel and some regions in Italy had very high case numbers
even at a very early stage of the first wave (Last 2020). Addi-
tionally, the national epidemic control policies differed as
well. While some countries introduced a strict lockdown of
lengthy duration, others implemented less strict measures for
only a short period. One exception is Sweden, which did not
implement compulsory measures at all during the first wave.
Instead, the Swedish approach was characterized by recom-
mendations on a voluntary basis, e.g., regarding good hand
hygiene, mindfulness of physical distance, and refraining
from large gatherings and non-essential travel (Kavaliunas
et al. 2020). We expect those differences at the country level
to be reflected in the levels of loneliness and depression.
Kim and Jung (2020) showed that distress associated with
the pandemic correlates with the stringency of the imple-
mented policy measures. Furthermore, the correlation of
distress and social distancing is moderated by the number
of deaths related to COVID-19 (Kim and Jung 2020). Based
on these findings and considerations, we formulate our first
hypothesis in two steps as follows:

Hla: Number of deceased and the stringency of policy
implications account for country variation in depression and
loneliness.

H1b: Both the general situation of the pandemic, approxi-
mated by the number of deceased, and the duration of strin-
gent policy measures have a significant influence on older
people’s well-being at the micro-level.

The prevalence of loneliness and depression varies
between age groups. While depression is less prevalent
among older adults than among younger adults, suicide
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rates are higher than in younger adults and more closely
associated with depression (Fiske et al. 2009). The preva-
lence of loneliness turns out to be higher among older
people (Dykstra 2009). Here, according to Weiss (1973),
two types of loneliness need to be distinguished: emo-
tional loneliness and social loneliness. While emotional
loneliness is the absence of intimate or close emotional
attachment, social loneliness originates from the absence
of a broader group of contacts or the engagement in social
networks (Dykstra 2009). The risk for social loneliness
might be higher for younger adults, whereas the risk for
emotional loneliness as a consequence of the lockdown
might be higher for older persons. In their study on older
adults in the Netherlands, Tilburg et al. (2020) showed that
average social loneliness increased only slightly during the
lockdown, while average emotional loneliness increased
strongly. The age differences in loneliness may arise from
(i) risk factors associated with loneliness being more
prevalent in one age group than in another, or (ii) that the
relative impact of a specific risk factor varies between age
groups. Previous research identified the living arrange-
ments as one important factor (Luhmann and Hawkley
2016). In particular, older unmarried persons living alone
might be particularly affected by the lockdown. Statistics
reveal a U-shaped distribution. As Luhmann and Hawk-
ley (2016) showed for the German context, among both
younger and older adults, the proportion of people liv-
ing alone is substantially higher than among middle-aged
adults. Our second hypothesis is based on these considera-
tions and addresses effect-heterogeneity within the older
population:

H?2: The oldest age group and those living in single
households have an increased risk of intensified feelings of
depression and loneliness after the first COVID-19 wave.

Our last hypothesis refers to factors that might help to
reduce the risk of intensified feelings of loneliness and
depression, especially in pandemic times. Here we set
the focus on direct and electronic contacts. While new
media are still considered to strengthen processes which
induce the feeling of loneliness in young adults, it has been
argued that the Internet and other communication tools,
such as social network sites, may have the potential to
become instruments in the fight against loneliness in older
individuals (Fokkema and Knipscheer 2007). We follow
the first findings in this research area. Fingerman et al.
(2020) suggest that in-person contact may confer distinct
benefits not available via electronic contacts. Krendl and
Perry (2020) find that electronic communication did not
offset older adults’ loneliness. Therefore, our last hypoth-
esis is as follows:

H3: Electronic contacts do not significantly reduce the
risk of feeling more depressed or lonely as a consequence
of the pandemic.

Data and methods
Database and sample

We used the Preliminary Wave 8 Release O data set of the
SHARE Corona Survey Borsch-Supan (2020) that was con-
ducted from June to August 2020 via computer-assisted tel-
ephone interviews (CATI) (Scherpenzeel et al. 2020). We
further utilized the OxCGRT (2020) for aggregated data on
COVID-19 related death figures and the duration of stringent
measures on the country level (Hale et al. 2020).

A total of 51,478 respondents participated in the SHARE
Corona Survey. We excluded non-retired participants
(n=13,741) and those younger than 60 (n=6,321) irrespec-
tive of their employment status which leads to a considerable
reduction in the sample size. The reason behind this decision
is that the well-being consequences of the pandemic and
the epidemic control measures may vary between younger
respondents still working and older retired respondents.
Working respondents may be economically more affected
by the pandemic. Moreover, as not all employers are equally
affected in economic terms, there would be additional unob-
served heterogeneity when including working respondents.
In addition, social networks and contacts outside the house-
hold differ between age groups and between working and
retired, which may again lead to different implications for
loneliness and depression. Therefore, the focus on retired
respondents aged 60 plus considerably reduces heterogeneity
and allows specific analyses for this group.

Furthermore, we excluded respondents from Malta
(n=2347), because at the time when we accessed the
OxCGRT data, it did not contain aggregated data for Malta.
Therefore, the analytical sample contains data from 26
countries: Germany, Sweden, the Netherlands, Spain, Italy,
France, Denmark, Greece, Switzerland, Belgium, Czech
Republic, Poland, Portugal, Luxembourg, Hungary, Slove-
nia, Estonia, Croatia, Lithuania, Bulgaria, Cyprus, Finland,
Latvia, Romania, and Slovakia, plus Israel as the only non-
European country. After the exclusion of respondents due
to item non-response, the final analytical sample contains
27,889 participants for cross-sectional analyses based on the
SHARE Corona Survey.

Measurements of loneliness

In the SHARE Corona interview, a change in loneliness is
assessed by asking the respondents who answered that they
felt lonely often or some of the time whether they felt lone-
lier, less lonely, or about the same compared to the time
before the outbreak of COVID-19. This question is catego-
rized into a binary variable where 1 is defined as feeling
lonelier and 0 as feeling less lonely or about the same as
before the outbreak. Respondents who answered that they
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did not feel lonely are coded as zero; otherwise, they would
be missing.

Measurements of depression

Changes in feelings of sadness/depression are assessed
by asking respondents who have been sad or depressed in
the past month whether they felt less, more, or about the
same sad/depressed compared to the time before the out-
break of the pandemic. We transformed this variable into a
binary indicator that equals 1 for those feeling more sad or
depressed and zero for the ones feeling less sad or depressed
or about the same. Again, respondents who answered that
they did not feel sad or depressive in the last month are
coded as zero.

Exploratory variables at individual level

Age is grouped into three categories: 60 to 69 years old, 70
to 79 years old, and older than 80 years. Household size is
categorized into a dichotomous variable with 1 indicating
individuals living alone and 0 indicating individuals living
together with at least one additional person. The frequency
of social contacts is assessed for personal social contacts and
electronic social contacts. Respondents are asked how often
they had personal social contacts (face-to-face) or electronic
contact (over phone, e-mail, or other electronic means) with
their children, parents, other relatives, and non-relatives
since the outbreak. Possible answers are daily, several times
a week, about once a week, less often, or never. We recoded
the variables for personal and electronic contacts into two
variables with two categories each: Less than weekly or at
least once a week.

Exploratory variables at macro-level

At the country level, we used the number of days with strin-
gent measures and the number of cumulated deaths related
to COVID-19 per 100,000 inhabitants for the time the pan-
demic started until the end of the field phase. The strin-
gency index provided by OXCGRT combines the stringency
of political indicators and public information campaigns
(Hale et al. 2020; OxCGRT 2020). Political indicators
include school closings, workplace closings, canceling of
public events, restrictions on gathering size, closing public
transport, stay-at-home requirements, restrictions on local
movement, and restrictions on international traveling. The
stringency index ranges in values from 0 to 100, with O being
the least stringent. For a detailed description of the strin-
gency index, please see OxCGRT (2020).

@ Springer

Control variables

We included whether the respondents’ health is worse,
improved, or unchanged compared to before the outbreak
of the pandemic. Again, we used a binary variable, with 1
indicating a worsened health status and 0 indicating that
the health status improved or is about the same. Regard-
ing a COVID-19 infection, participants were asked whether
they themselves or someone close to them had been infected,
hospitalized, or had died due to COVID-19. As additional
characteristics, we included gender, education, marital sta-
tus, and financial hardship. In order to compare the interna-
tionally diverse educational degrees, SHARE contains the
international standard classification of education (ISCED)
(UNESCO 2011). We group the ISCED levels into three
categories: low, medium, and high level of education. The
marital status of respondents can be married, never married,
divorced, and widowed. Financial problems are assessed
by asking the respondents if the household has been able
to make ends meet since the outbreak of COVID-19. We
recoded this question into a binary variable with 1 indicating
that the household is making ends meet with great or some
difficulty and 0 that the household is making ends meet fairly
easily or easily. If individuals did not answer this question,
we used information about making ends meet from SHARE
Wave 8 data collected before the outbreak of the pandemic.

Analytical strategy

In order to examine which factors influence post-lockdown
loneliness and feelings of sadness/depression, we applied
multilevel binary logistic regression models with two levels
(individual and country level). Feeling more depressed and
feeling lonelier after the outbreak of COVID-19 were each
used as separate dependent variables. Multilevel analyses
are needed to adjust standard errors, which are likely to be
biased if the hierarchical structure of the data is ignored,
because regression analyses are based on the assumption of
independent residuals (Field 2013; Hox 2010; Raudenbush
and Bryk 2002). To assess the fit of the model, we used
the Akaike Information Criterion (AIC) and the Bayesian
Information Criterion (BIC). For both criterions, a smaller
value indicates a better model fit. To measure the effect of
heterogeneity between countries, the Median Odds Ratio
(MOR) was used. A value above one in the MOR indicates
that living in a certain country may explain the variance in
loneliness or depression (Merlo et al. 2006).

In a first step, no predictors were included in the multi-
level models to estimate whether the prevalence of loneli-
ness and depression varies between countries (intercept-only
model). Significant variance components and a MOR greater
than one indicate differences across countries. In the next
model, predictors at the individual level and the country
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level were included as fixed effects with random intercepts
to estimate the direct associations between the predictors
and feelings of depression/loneliness. The direct effect of the
predictors at country level on the outcomes were assessed
by multiplying the logit of the odds ratio with 30 (for the
increase in the outcome for 30 days with high stringency
measures) or 50 (for the increase in the outcome if the num-
ber of deaths due to COVID-19 increases by 50 in 100,000
inhabitants). Furthermore, in the final model we calculated
average marginal effects (AME) to estimate interactions of
the exploratory variables with the variables at the macro-
level. As the models assume that the random effects are
uncorrelated with the regressors, we also run models with
fixed country level intercepts (fixed effects) as a robustness
check.

All analyses were performed using Stata 14 SE (Stata
Corp LP, College Station, TX). List-wise deletion was
introduced for cases with missing information. There were
no signs of multicollinearity among the predictors (Toler-
ance > (.2; Variance Inflation Factor < 10). The data was
weighted using cross-sectional calibrated weights as pro-
vided by SHARE.

Results
Descriptive analyses

Table 1 summarizes the descriptive statistics of the analyti-
cal sample. The sample comprises 27,889 retired respondents
above the age of 60 with a mean age of 74.5 years and a share
of 56 percent female respondents. Table 2 shows the number
of respondents per country. 4497 of the sample answered with
‘yes’ to the question whether they felt sadder/more depressed
compared to the time before the pandemic. This seems to be
a moderate share of respondents with 16.1 percent. However,
excluding those who reported no feelings of sadness/depres-
sion, the share of respondents who reported an increase in
sad/depressed feelings makes up more than 60 percent of sad/
depressed respondents. The share of those who reported an
increase in loneliness makes up 12.3 percent of the overall
sample and 40 percent of those with feelings of loneliness.
Plotting the country specific means of increased feelings
of sadness/depression and loneliness after the outbreak of
the pandemic reveals a large variation between countries.
As Fig. 1 illustrates, the share of respondents reporting
increased feelings of sadness/depression (blue bars) ranges
between more than 30 percent in Portugal and less than 10
percent of Danish, Czech, and Slovenian respondents. With

Table 1 Descriptive statistics, data: preliminary SHARE wave 8
release 0

n Percent

Feeling more depressed than before outbreak 4,497 16.1
Feeling lonelier than before outbreak 3,436 12.3
Age group
60 to 69 8,036 28.8
70 to 79 12,784  45.8
80+ 7,069 254
Female 15,626 56.0
Education
Low 10,015 359
Medium 11,696 419
High 6,178 222
Marital status
Married or registered partnership 17,850  64.0
Never married 1,241 4.5
Divorced 2,279 8.2
Widowed 6,519 234
Single household 8,581 30.8
Making ends meet with some or great difficulty 9,591 34.4
Worse health status than before outbreak 2,655 9.5
Respondent or anyone close tested positive 1,741 6.2
Hospitalization of respondent or anyone close 917 33

due to Covid-19 infection
Anyone close died due to Covid-19 infection 732 2.6
Personal contact at least once a week 8,467 304
Electronic contact at least once a week 15,154 543
Total 27,889

regard to loneliness (red bars), more than 20 percent of
Greek and Italian respondents reported feeling more lonely,
whereas this is the case for 5 percent of Hungarian and 7
percent of Czech respondents.

In order to test whether the differences between countries
are associated with indicators on the country level, we plotted
the country-specific means of both outcome measures against
(i) the number of deaths per 100,000 population and (ii) the
number of days with a stringency index above 60. As Figs. 2
and 3 show, the macro-indicators explain more of the country
variance in sadness/depression than they do for increased feel-
ings of loneliness. The number of deaths explains 32.4 percent
of the country variance regarding the prevalence of more sad-
ness/depression and 20.7 percent regarding the prevalence of
being lonelier. The number of days with a stringency index
above 60 explains 36.9 percent of the variance in sadness/
depression and only 7.4 percent of the variance in loneliness.
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Table 2 Number of respondents

oE Country Number of
per country, data: preliminary respond-
SHARE wave 8 release 0 ents
Cyprus 365
Netherlands 396
Portugal 407
Slovakia 481
Bulgaria 487
Luxembourg 500
Latvia 520
Israel 525
Hungary 624
Lithuania 675
Finland 798
Spain 815
Romania 893
Sweden 979
Croatia 1,028
Denmark 1,051
Switzerland 1,181
France 1,433
Poland 1,483
Italy 1,561
Greece 1,580
Germany 1,634
Belgium 1,938
Czech Republic 2,019
Slovenia 2,151
Estonia 2,365
Total 27,889

o
S ANELE R O QAL SO AP PP 2@

R R AR O IR XN
&% F e

|_ Mean of more sad./depr. [l Mean of more loneliness |

Fig. 1 Country differences in the prevalence of more sadness/depres-
sion and more loneliness, Data: Preliminary SHARE Wave 8 Release
0 (n=27,889)
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Testing for significant effects of individual-level
and country-level predictors on feelings

of increased depression since the outbreak

of COVID-19 using multilevel logistic regression

Intercept-only model

As shown in Table 3, the variance component for the inter-
cept-only model of increased feelings of sadness/depression
is statistically significant, indicating that prevalence rates
of feeling more depressed after the outbreak of COVID-19
differ between countries (MOR =1.36, AIC=26,005.53,
BIC=26,022).

Fixed predictors with random intercepts

At the individual level, respondents with personal contacts
at least once a week (OR =0.89; 95%-KI=[0.80-0.99])
reported feeling less sad/depressed since the outbreak of
the pandemic. Respondents with electronic contacts at least
once a week (OR=1.14; 95%-KI=[1.02-1.28]) were more
likely to report more feelings of sadness or depression.
Age and living alone are not significantly associated with
the outcome variable. At the macro-level, the number of
cumulated deaths (OR=1.01; 95%-KI=[1.01-1.01]) and
the number of days with stringent measures (OR=1.01;
95%-KI=[1.00-1.01]) are significantly associated with feel-
ing sadder or more depressed since the pandemic started.
The model with fixed predictors and random intercepts at
individual level improves compared to the intercept-only
model (AIC=24,034.43; BIC=24,182.68) and when
including the two macro-level indicators (AIC =23,997.79,
BIC =24,162.51). Depression increases by 20% within
30 days with high stringency measures. If the number of
deaths due to COVID-19 would increase by 50 in 100,000
inhabitants, feelings of depression and sadness would
increase by 54%. When comparing the multilevel model
with random intercepts at individual level with a model with
fixed intercepts at individual level for checking robustness,
we find small differences regarding the significance of liv-
ing alone, personal contacts and medium education. There
were no differences regarding the other predictors and con-
trol variables.

AMEs of interactions with exploratory variables
atindividual level with macro-variables

Figure 4 shows the average marginal effect for number of
deaths on feeling sadder or more depressed, calculated from
the model with fixed predictors at individual and macro-
level with random intercepts ("Model 1"). Figure 4 shows
the conditional effects for each age group, calculated from a
model including an additional multiplicative interaction term



European Journal of Ageing

R =32.4%

°PT

s
“7,10 olT
8~ 1
&
kel
E o ES
4
te ol °FR o
© °LU
8] s
:
g | g cro
=
Tl
: o NL
g HBBG, o il °SE
= e R
oLT
"7 o st %% ok
; ; ; . ;
0 20 60 80

40
deaths per 100,000

n=27889 RMSE = .0384364

2
1

A8
L

Mean of more loneliness

ul
L

R'=20.7%
o GR

°CY

olL
oL o NL

°SL

°PT
5 HR °CH

o LT - pg RO
°

°CZ
° HU

ol

° SE

°ES

° BE

0 20

n=27889 RMSE= .0463626

40
deaths per 100,000

60

80

Fig.2 Association between country differences in the prevalence of more sadness/depression and loneliness with deaths per 100,000, Data: Pre-
liminary SHARE Wave 8 Release 0 (n=27,889)

3
1

.25
L

2
1

15

o SE

A

Mean of more sadness/depression

R =36.9%

oLU o

°EE PR

oPL

o BHR
°oF
oLT
oSl

°Pen

°DK e SL

°oNL

oIT

°oES

oBER

oY

°lL

o HU

50 1
Days with stringency > 60

n=27889 RMSE= .0371129

4

15
!

Mean of more loneliness

Al

R =7.4%
°GR
o SE
oLU
-
o
°
oFl ° DE
oLT SHO
ogiop. U

o EE
°CZ

oIT

o CY
° BE

°FR

o HU

oES

ol

°PT

T T

n=27889 RMSE= 0501236

T

50 1
Days with stringency > 60

150

Fig.3 Association between country differences in the prevalence of more sadness/depression and loneliness with days with stringency index
above 60, Data: Preliminary SHARE Wave 8 Release 0 (n=27,889)

of number of deaths with age ("Model 2"). Including inter-
actions revealed that, while feelings of sadness or depres-
sion are increasing with number of deaths for all, the effect
is significantly more pronounced in the oldest age group.
In other words, the oldest old are the ones most likely to
develop feelings of sadness or depression in countries with

high mortality rates due to COVID-19.

Figure 5 displays the average marginal effects for the number
of days with a stringency index above 60. As with number of
deaths, while feelings of sadness or depression are on average
increasing with number of days with stringent measures, the

effect is smaller for the youngest age group and not significantly
different from zero. By tendency, effects are more pronounced
and significant in the older age groups, but age group differences
are not statistically significant. The inclusion of interactions
between the macro-variables and living alone produces a similar
pattern as for age, with respondents living alone reacting some-
what more sensitive (see Supplementary Material). However,
interactions were not significant at the 5 percent level. Further,
the effect of both macro-variables remained consistently posi-
tive, irrespective of frequency of personal or electronic contact,
with no significant group differences emerging.
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Table 3 Multilevel analyses predicting feeling more depressed since the outbreak (n=27,889), Data: Preliminary SHARE Wave 8 Release 0

Intercept-only model

Fixed predictors at individual
level with random intercepts

Fixed predictors at indi-
vidual and macro-level with
random intercepts

AIC = 26,005.53 BIC =26,022 AIC = 24,034.43 BIC =

AIC =23,997.79 BIC =

24,182.68 24,162.51

Variables OR CI OR CI OR CI
Intercept 0.227%3#3* (0.18-0.25) 0.10%%* (0.08-0.11) 0.04%3%* (0.03-0.06)
Age
60-69 years Ref. Ref.
70-79 years 1.00 (0.90-1.10) 1.00 (0.90-1.11)
> 80 years 1.06 (0.95-1.20) 1.07 (0.94-1.21)
Living alone 1.20 (0.98-1.48) 1.20 (0.98-1.46)
Female 1.971 %% (1.62-2.27) 1.92%#3%* (1.63-2.27)
Education
Low education Ref. Ref.
Medium education 0.87%* (0.79-0.96) 0.87%* (0.79-0.96)
High education 0.92 (0.80-1.05) 0.92 (0.81-1.05)
Marital status
Married or registered partnership Ref. Ref.
Never married 0.87 (0.60-1.27) 0.87 (0.59-1.27)
Divorced 0.99 (0.83-1.19) 0.98 (0.82-1.18)
Widowed 0.98 (0.84-1.14) 0.98 (0.84-1.14)
Making ends meet 1.44%%% (1.28-1.62) 1.46%** (1.31-1.64)
Worsened health status 4.62%** (3.82-5.59) 4.62%%* (3.83-5.57)
Anyone tested positive for COVID-19 1.08 (0.89-1.31) 1.07 (0.88-1.30)
Anyone hospitalized due to COVID-19 0.96 (0.69 — 1.33) 0.96 (0.69 — 1.33)
Anyone died due to COVID-19 1.64%*%* (1.23-2.18) 1.62%** (1.22-2.16)
Personal contacts at least once a week 0.89%* (0.80-0.99) 0.89%* (0.80-0.99)
Electronic contacts at least once a week 1.14%* (1.01 - 1.28) 1.14%* (1.02-1.28)
Deaths per 100,000 1.01%#%* (1.01-1.01)
Days with stringency > 60 1.01%#%* (1.00-1.01)

Var. CI Var. CI Var. CI
Intercept 0.10 (0.06-0.20) 0.10 (0.06-0.17) 0.01 (0.00 -0.04)

AIC = Akaike Information Criterion, BIC =Bayesian Information Criterion, OR = odds ratio, CI=95%-confidence interval, Var.=variance com-

ponent,

Ref. =reference category, *** p<0.001, ** p<0.01, * p<0.05

Testing for significant effects of individual-level
and country-level predictors on feeling lonelier
since the outbreak of COVID-19 using multilevel
logistic regression.

Intercept-only model

As seen in Table 4, the variance component for the inter-
cept-only model of feeling lonelier is statistically signifi-
cant, indicating that prevalence rates of feeling lonelier
after the outbreak differ between countries (MOR =1.42,
AIC=21,705.14, BIC=21,721.61).

@ Springer

Fixed predictors with random intercepts

At the individual level, respondents who are living alone
have a significantly higher probability of feeling lone-
lier since the outbreak of the pandemic (OR=2.19; 95%-
KI=[1.72-2.80]). Personal contacts at least once a week
reduce the probability of feeling lonelier (OR =0.76; 95%-
KI=[0.66-0.88]), whereas electronic contacts at least once
aweek (OR=1.21; 95%-KI=[1.03-1.42]) increase feelings
of loneliness since the outbreak of the pandemic. Age is not
significantly associated with the outcome variable. At the
macro-level, neither the number of cumulated deaths nor the
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effect of number of days with stringency above 60 0, Model 2 = inter-
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were calculated for the model with fixed predictors at individual and
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8 Release 0

number of days with a stringency index above 60 is associ-
ated with feeling lonelier since the pandemic started. The
model with fixed predictors and random intercepts improves
compared to the intercept-only model (AIC=19,914.72;
BIC =20,062.97). When including the variables at the
macro-level, the goodness-of-fit measures indicate that
the model does not further improve (AIC=19,912.82;
BIC=20,077.54). When comparing the multilevel model

with random intercepts at individual level with a model with
fixed intercepts at individual level, there were only marginal
differences regarding two control variables and no differ-
ences regarding the predictors.

AME:s of interactions with exploratory variables
at individual level with macro-variables

Figure 6 shows the AME for number of deaths on feeling
lonelier for living alone and the effects conditional on liv-
ing arrangements. While the feeling of loneliness does not
increase significantly with the number of deaths on average,
including an interaction reveals that people who live alone
feel lonelier. With rising mortality due to COVID-19, those
living alone have a higher probability for increased feelings
of loneliness.

Figure 7 further suggests the relationship between num-
ber of deaths and feeling lonelier being moderated by fre-
quency of personal contacts. While feelings of loneliness
are on average not significantly increasing with number
of deaths, they are for those with more frequent personal
contacts. However, this is largely due to greater precision
in the estimate for those with frequent contacts, the differ-
ence between groups is not significant. All other interaction
effects were not significant (see Supplementary Material).

Discussion

Based on data from the first SHARE Corona Survey, this
study sheds light on the mental well-being of retired indi-
viduals aged 60 plus. Data were collected between June and
August 2020, which is a specific period because the first
wave of the COVID-19 pandemic subsided at that time in
most countries. Additionally, it should be highlighted that
the results for the retired population aged 60 and above can-
not be generalized for other parts of the population. Further-
more, the results cannot be interpreted causally but rather as
correlations. Finally, the number of entities at the 2nd level
was lower than the usual recommendation for multilevel
models which might lead to biased standard errors (Maas
& Hox 2005). Including the regional level in the multilevel
models would add additional variation because the first wave
of the pandemic hit regions within countries with different
timing and intensity and would increase the number of enti-
ties at the 2nd level. However, this was not possible due to a
lack of available sources for regional data in all 26 countries.
Nevertheless, our study belongs to the first ones that focuses
the mental well-being of older adults in a cross-national set-
ting. Using multilevel models with random intercept enables
us to integrate both individual and macro-factors at country
level. The validity of the random effects assumption in our

@ Springer



European Journal of Ageing

Table 4 Multilevel analyses predicting feeling lonelier since the outbreak of Covid-19 (n=27,889), Data: Preliminary SHARE Wave 8 Release 0

Intercept-only model

Fixed predictors at individual
level with random intercepts

Fixed predictors at indi-
vidual and macro-level
with random intercepts

AIC =21,705.14 BIC =

AIC =19,914.72 BIC = AIC =19,912.82 BIC =

21,721.61 20,062.97 20,077.54
BIC =20077.
Variables OR CI OR CI OR CI
Intercept 0.15%#:* (0.13-0.18) 0.05%%*%* (0.04-0.07) 0.04%%* (0.02-0.07)
Age
60-69 years Ref. Ref.
70-79 years 1.05 (0.89-1.23) 1.05 (0.89-1.23)
> 80 years 1.13 (0.99-1.30) 1.13 (0.99-1.30)
Living alone 2.19%%#* (1.72-2.80) 2.19%%* (1.72-2.80)
Female 1.68%%%* (1.38-2.04) 1.68%#%* (1.39-2.04)
Education
Low education Ref. Ref.
Medium education 0.88* (0.79-1.00) 0.89 (0.79-1.00)
High education 0.94 (0.83-1.07) 0.95 (0.84-1.07)
Marital status
Married or registered partnership Ref. Ref.
Never married 0.83 (0.54-1.26) 0.82 (0.54-1.26)
Divorced 1.14 (0.85-1.52) 1.13 (0.85-1.51)
Widowed 1.04 (0.87-1.25) 1.04 (0.87-1.25)
Making end meet 1.44%%% (1.29-1.60) 1.44%%% (1.29-1.61)
Worsened health status 3.49%% (3.09-3.96) 3.49%% (3.08-3.95)
Anyone tested positive for COVID-19 1.19% (1.01-1.40) 1.19% (1.01-1.40)
Anyone hospitalized due to COVID-19 0.73 (0.47-1.14) 0.73 (0.47-1.14)
Anyone died due to COVID-19 1.20 (0.70-2.06) 1.20 (0.70-2.05)
Personal contacts at least once a week 0.76%%* (0.66-0.88) 0.76%** (0.66-0.88)
Electronic contacts at least once a week 1.21%* (1.03-1.42) 1.21%* (1.03-1.42)
Deaths per 100,000 1.01 (1.00-1.02)
Days with stringency > 60 1.00 (0.99-1.01)
Var. CI Var. CI Var. CI
Intercept 0.14 (0.07-0.27) 0.16 (0.09-0.28) 0.12 (0.07-0.22)

AIC = Akaike Information Criterion, BIC =Bayesian Information Criterion, OR = odds ratio, CI=95%-confidence interval, Var.=variance com-

ponent,

Ref. =reference category, *** p<0.001, ** p<0.01, * p<0.05

application for the individual level variables is supported
by robustness checks, which produce the same results in the
models with random or fixed country level intercepts.

On a descriptive level, we observe huge differences
between countries regarding the prevalence of increased
feelings of sadness/depression and loneliness. For a large
part of those who reported sadness/depression or loneliness,
the situation worsened after the outbreak of the pandemic.
This supports the conclusion formulated by Groarke et al.
(2020) that supportive interventions to reduce negative
well-being consequences should focus on those with mental
health symptoms. Additionally, descriptive country compar-
ative analyses reveal that there is a considerable association

@ Springer

between the country differences in the prevalence of feel-
ing more depressed and both the number of deaths and the
number of days with stringent epidemic control measures.
The results of the multivariate multilevel regression
models show that the influence of both macro-variables on
increased feelings of loneliness is insignificant. However,
both macro-indicators have an impact on the increase in
depressive feelings. Both one additional death per 100.000
inhabitants and one additional day with a stringency index
above 60 lead to a statistically significant increase in the
probability for increased depressive feelings. A general
trend which of the two macro-indicators is more influential
is not apparent in the models. Future studies could focus on
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the question which role the timing might play (e.g., regard-
ing the implementation of specific epidemic control meas-
ures) and whether other factors at macro-level could help to
explain differences regarding the well-being consequences
of the pandemic.

The multilevel models further show that, on individual
level, age is not significantly associated with feeling more
depressed or lonelier since the outbreak of the pandemic.

However, in countries with higher death rates and with a
larger number of days with stringent measures, the elderly
(aged 80 and over) have an increased likelihood for feeling
more depressed. Those living alone, especially in countries
with high mortality rates due to COVID-19, are most at risk
for feeling lonelier. Personal contact at least once a week has
a positive influence on mental well-being. The results sup-
port our last hypothesis that electronic contacts do not com-
pensate for the loss of personal contacts and might even have
a negative influence. Additional sensitivity analyses (not pre-
sented) show that this is particularly the case if respondents
report having personal contacts less than weekly. Further
research is needed regarding this finding and whether it only
holds for seniors or for younger cohorts as well. However, a
possible explanation that we cannot rule out might be self-
selection: depressed and/or lonely people may particularly
suffer from deprivation of personal contacts and thus switch
to electronic contacts instead.

Further research is also needed in order to identify
the groups of society at particular risk of suffering from
decreased mental well-being as a consequence of the
pandemic. Based on our findings, the elderly in coun-
tries with high death rates and stringent measures as well
as older adults living alone are those at increased risk of
feeling depressed or lonely. Interventions among those
at-risk groups are needed to minimize the negative men-
tal health consequences of the pandemic, which should be
implemented by social policies. Preventative measures for
increasing mental well-being could focus on enhancing the
awareness of the personal ability to enhance one’s resil-
ience (e.g., by changing their focus to things that are under
one’s personal control instead of being overwhelmed by the
unpredictable situation). Staying personally connected with
friends and family can improve mental well-being. However,
socializing via electronic contact does not seem to have a
protective function for older age groups. Since mental health
problems are often stigmatized (Conner et al. 2010; Gra-
ham et al. 2003), especially the older population should be
encouraged to reach out for help or to seek mental health
treatment if necessary. On the supply side, this entails facili-
tating access to psychological and psychiatric support for
older people.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s10433-021-00640-8.

Acknowledgements Research in this article is a part of the H2020
SHARE-COVID project (Grant agreement No. 101015924). This
publication is based on preliminary SHARE wave 8 release 0 data
(Borsch-Supan 2020). Therefore, the analyses, conclusions and results
are preliminary. Please see Scherpenzeel et al. (2020) for methodo-
logical details. In addition, this paper uses data from SHARE Waves
1,2,3,4,5, 6 and 7, (DOIs: 10.6103/SHARE.w1.710, 10.6103/
SHARE.w2.710, 10.6103/SHARE.w3.710, 10.6103/SHARE.w4.710,
10.6103/SHARE.w5.710, 10.6103/SHARE.w6.710, 10.6103/SHARE.

@ Springer


https://doi.org/10.1007/s10433-021-00640-8

European Journal of Ageing

w7.710), see Borsch-Supan et al. (2013) for methodological details.
The SHARE data collection has been funded by the European Com-
mission through FP5 (QLK6-CT-2001-00360), FP6 (SHARE-I3:
RII-CT-2006-062193, COMPARE: CIT5-CT-2005-028857, SHARE-
LIFE: CIT4-CT-2006-028812), FP7 (SHARE-PREP: GA N°211909,
SHARE-LEAP: GA N°227822, SHARE M4: GA N°261982, DASISH:
GA N°283646) and Horizon 2020 (SHARE-DEV3: GA N°676536,
SHARE-COHESION: GA N°870628SERISS: GA N°654221, SSHOC:
GA N°823782) and by DG Employment, Social Affairs & Inclusion.
Additional funding from the German Ministry of Education and
Research, the Max Planck Society for the Advancement of Science,
the U.S. National Institute on Aging (U01_AG09740-13S2, PO1_
AG005842, PO1_AG08291, P30_AG12815, R21_AG025169, Y1-AG-
4553-01, IAG_BSRO06-11, OGHA_04-064, HHSN271201300071C)
and from various national funding sources is gratefully acknowledged,
(see www.share-project.org).

Funding Open Access funding enabled and organized by Projekt
DEAL.

Declaration

Conflict of interests SG and JA declare that they have no conflict of
interest.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

Armitage R, Nellums LB (2020) COVID-19 and the consequences of
isolating the elderly. Lancet Publ Health. https://doi.org/10.1016/
$2468-2667(20)30061-x

Bae SM (2020) Factors associated with depressive symptoms among
elderly Koreans: the role of health status, work ability, financial
problems, living alone, and family relationships. Psychogeriatrics
20:304-3009. https://doi.org/10.1111/psyg.12499

Borsch-Supan A, Brandt M, Hunkler C, Kneip T, Korbmacher J, Malter
F, Schaan B, Stuck S, Zuber S (2013) Data resource profile: the
survey of health, ageing and retirement in Europe (SHARE). Int J
Epidemiol 42(4):1-10. https://doi.org/10.1093/ije/dyt088

Borsch-Supan A (2020) Survey of health, ageing and retirement in
Europe (SHARE) Wave 8. Release version: 0. SHARE-ERIC.
Preliminary data set

Chou KL, Ho AH, Chi I (2006) Living alone and depression in Chinese
older adults. Aging Ment Health 10:583-591. https://doi.org/10.
1080/13607860600641150

Conner KO, Copeland VC, Grote NK, Koeske G, Rosen D, Reynolds
CF, Brown C (2010) Mental health treatment seeking among
older adults with depression: the Impact of stigma and race. Am
J Geriatr Psychiatry 18:531-543. https://doi.org/10.1097/JGP.
0b013e3181cc0366

@ Springer

Dykstra PA (2009) Older adult loneliness: myths and realities. Eur
J Ageing 6:91-100. https://doi.org/10.1007/s10433-009-0110-3

Dykstra PA, van Tilburg TG, Gierveld JDJ (2005) Changes in older
adult loneliness: results from a seven-year longitudinal study. Res
Aging 27:725-747. https://doi.org/10.1177/0164027505279712

Field A (2013) Discovering statistics using IBM SPSS statistics (4th
edn). Sage Publications, Thousand Oaks/California

Fingerman KL, Ng YT, Zhang S, Britt K, Colera G, Birditt KS, Charles
ST (2020) Living alone during COVID-19: social contact and
emotional well-being among older adults. J Gerontol B Psychol
Sci Soc Sci. https://doi.org/10.1093/geronb/gbaa200

Fiske A, Wetherell JL, Gatz M (2009) Depression in older adults. Annu
Rev Clin Psychol 5:363-389. https://doi.org/10.1146/annurev.
clinpsy.032408.153621

Fokkema T, Knipscheer K (2007) Escape loneliness by going digital:
a quantitative and qualitative evaluation of a Dutch experiment
in using ECT to overcome loneliness among older adults. Aging
Ment Health 11:496-504. https://doi.org/10.1080/1360786070
1366129

Gerst-Emerson K, Jayawardhana J (2015) Loneliness as a public
health issue: the impact of loneliness on health care utilization
among older adults. Am J Public Health 105:1013-1019. https://
doi.org/10.2105/AJPH.2014.302427

Graham N et al (2003) Reducing stigma and discrimination against
older people with mental disorders: a technical consensus state-
ment. Int J Geriatr Psychiatry 18:670-678. https://doi.org/10.
1002/gps.876

Groarke JM, Berry E, Graham-Wisener L, McKenna-Plumley PE,
McGlinchey E, Armour C (2020) Loneliness in the UK dur-
ing the COVID-19 pandemic: cross-sectional results from
the COVID-19 psychological wellbeing study. PLoS One
15:0239698. https://doi.org/10.1371/journal.pone.0239698

Hale T et al. (2020) Oxford COVID-19 Government Response
Tracker,Blavatnik School of Government. https://www.bsg.ox.
ac.uk/sites/default/files/2020-11/BSG-WP-2020-032-v9.pdf.
Accessed 27.01. 2021

Holt-Lunstad J, Smith TB, Baker M, Harris T, Stephenson D (2015)
Loneliness and social isolation as risk factors for mortality: a
meta-analytic review. Perspect Psychol Sci 10:227-237. https://
doi.org/10.1177/1745691614568352

Hox JJ (2010) Multilevel analysis. Techniques and applications (2nd
edn). Routledge/Taylor & Francis Group, New York

Kalmijn M (2012) Longitudinal analyses of the effects of age, mar-
riage, and parenthood on social contacts and support. Adv Life
Course Res 17:177-190. https://doi.org/10.1016/j.alcr.2012.08.
002

Kavaliunas A, Ocaya P, Mumper J, Lindfeldt I, Kyhlstedt M (2020)
Swedish policy analysis for Covid-19. Health Policy Technol
9:598-612. https://doi.org/10.1016/j.hlpt.2020.08.009

Killgore WDS, Cloonan SA, Taylor EC, Dailey NS (2020) Loneli-
ness: a signature mental health concern in the era of COVID-19.
Psychiatry Res 290:113117. https://doi.org/10.1016/j.psychres.
2020.113117

Kim HHS, Jung JH (2020) Social isolation and psychological dis-
tress during the COVID-19 pandemic: a cross-national analysis.
Gerontol 61:103—113. https://doi.org/10.1093/geront/gnaal 68

Krendl AC, Perry BL (2020) The impact of sheltering in place dur-
ing the COVID-19 pandemic on older adults’ social and men-
tal well-being. J Gerontol B Psychol Sci Soc Sci 76:e53-e58.
https://doi.org/10.1093/geronb/gbaal 10

Last M (2020) The first wave of COVID-19 in Israel-Initial analysis
of publicly available data. PLoS One 15:e0240393. https://doi.
org/10.1371/journal.pone.0240393

Luhmann M, Hawkley LC (2016) Age differences in loneliness from
late adolescence to oldest old age. Dev Psychol 52:943-959.
https://doi.org/10.1037/dev0000117


http://www.share-project.org
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/s2468-2667(20)30061-x
https://doi.org/10.1016/s2468-2667(20)30061-x
https://doi.org/10.1111/psyg.12499
https://doi.org/10.1093/ije/dyt088
https://doi.org/10.1080/13607860600641150
https://doi.org/10.1080/13607860600641150
https://doi.org/10.1097/JGP.0b013e3181cc0366
https://doi.org/10.1097/JGP.0b013e3181cc0366
https://doi.org/10.1007/s10433-009-0110-3
https://doi.org/10.1177/0164027505279712
https://doi.org/10.1093/geronb/gbaa200
https://doi.org/10.1146/annurev.clinpsy.032408.153621
https://doi.org/10.1146/annurev.clinpsy.032408.153621
https://doi.org/10.1080/13607860701366129
https://doi.org/10.1080/13607860701366129
https://doi.org/10.2105/AJPH.2014.302427
https://doi.org/10.2105/AJPH.2014.302427
https://doi.org/10.1002/gps.876
https://doi.org/10.1002/gps.876
https://doi.org/10.1371/journal.pone.0239698
https://www.bsg.ox.ac.uk/sites/default/files/2020-11/BSG-WP-2020-032-v9.pdf
https://www.bsg.ox.ac.uk/sites/default/files/2020-11/BSG-WP-2020-032-v9.pdf
https://doi.org/10.1177/1745691614568352
https://doi.org/10.1177/1745691614568352
https://doi.org/10.1016/j.alcr.2012.08.002
https://doi.org/10.1016/j.alcr.2012.08.002
https://doi.org/10.1016/j.hlpt.2020.08.009
https://doi.org/10.1016/j.psychres.2020.113117
https://doi.org/10.1016/j.psychres.2020.113117
https://doi.org/10.1093/geront/gnaa168
https://doi.org/10.1093/geronb/gbaa110
https://doi.org/10.1371/journal.pone.0240393
https://doi.org/10.1371/journal.pone.0240393
https://doi.org/10.1037/dev0000117

European Journal of Ageing

Mass CIJM, Hox JJ (2005) Sufficient sample sizes for multilevel
modeling. Methodology 1(3):86-92. https://doi.org/10.1027/
1614-2241.1.3.86

McDonald S, Mair CA (2010) Social capital across the life course:
age and gendered patterns of network resources1. Sociol Forum
25:335-359. https://doi.org/10.1111/j.1573-7861.2010.01179.x

Merlo J et al (2006) A brief conceptual tutorial of multilevel analysis
in social epidemiology: using measures of clustering in multi-
level logistic regression to investigate contextual phenomena. J
Epidemiol Community Health 60:290-297. https://doi.org/10.
1136/jech.2004.029454

OxCGRT (2020) Calculation and presentation of the Stringency
Index 4.0. https://www.bsg.ox.ac.uk/sites/default/files/Calcu
lation%20and %20presentation%200f%20the %20Stringency %
20Index.pdf. Accessed 27.01. 2021

Perlman D, Peplau LA (1981) Toward a social psychology of loneli-
ness. In: Duck S & R. Gihour R (Eds.) Personal Relationships
3. Personal Relationships in Disorder. Academic Press, London.
pp- 31-56

Posch M, Bauer P, Posch A, Konig F (2020) Analysis of Austrian
COVID-19 deaths by age and sex. Wien Klin Wochenschr
132:685-689. https://doi.org/10.1007/s00508-020-01707-9

Raudenbush SW, Bryk AS (2002) Hierarchical Linear Models: Appli-
cations and Data Analysis Methods. Advanced Quantitative Tech-
niques in Social Science Series 1 (2nd edn). Sage Publications,
Thousand Oaks

Santini ZI et al (2020) Social disconnectedness, perceived isolation,
and symptoms of depression and anxiety among older Americans
(NSHAP): a longitudinal mediation analysis. Lancet Public Health
5:62-70. https://doi.org/10.1016/s2468-2667(19)30230-0

Scherpenzeel A et al. (2020) Collecting survey data among the 50+
population during the COVID-19 outbreak: the Survey of Health,

Ageing and Retirement in Europe (SHARE). In: Survey Research
Methods 14(2):217-221. https://doi.org/10.18148/srm/2020.
v14i2.7738

UNESCO (2011) International standard classification of education
ISCED 2011. http://uis.unesco.org/sites/default/files/documents/
international-standard-classification-of-education-isced-2011-en.
pdf. Accessed 29 January 2021

van Tilburg TG, Steinmetz S, Stolte E, van der Roest H, de Vries DH
(2020) Loneliness and mental health during the COVID-19 pan-
demic: a study among Dutch older adults. J Gerontol B Psychol
Sci Soc Sci. https://doi.org/10.1093/geronb/gbaalll

Voko Z, Pitter JG (2020) The effect of social distance measures on
COVID-19 epidemics in Europe: an interrupted time series
analysis. Geroscience 42:1075-1082. https://doi.org/10.1007/
s11357-020-00205-0

Wang C, Pan R, Wan X, Tan Y, Xu L, Ho CS, Ho RC (2020) Immedi-
ate psychological responses and associated factors during the ini-
tial stage of the 2019 coronavirus disease (COVID-19) epidemic
among the general population in China. Int J Environ Res Public
Health. https://doi.org/10.3390/ijerph17051729

Weiss RS (1973) Loneliness: the experience of emotional and social
isolation. MIT Press, Cambridge

Zhaoyang R, Sliwinski MJ, Martire LM, Smyth JM (2018) Age differ-
ences in adults’ daily social interactions: an ecological momentary
assessment study. Psychol Aging 33:607-618. https://doi.org/10.
1037/pag0000242

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.1027/1614-2241.1.3.86
https://doi.org/10.1027/1614-2241.1.3.86
https://doi.org/10.1111/j.1573-7861.2010.01179.x
https://doi.org/10.1136/jech.2004.029454
https://doi.org/10.1136/jech.2004.029454
https://www.bsg.ox.ac.uk/sites/default/files/Calculation%20and%20presentation%20of%20the%20Stringency%20Index.pdf
https://www.bsg.ox.ac.uk/sites/default/files/Calculation%20and%20presentation%20of%20the%20Stringency%20Index.pdf
https://www.bsg.ox.ac.uk/sites/default/files/Calculation%20and%20presentation%20of%20the%20Stringency%20Index.pdf
https://doi.org/10.1007/s00508-020-01707-9
https://doi.org/10.1016/s2468-2667(19)30230-0
https://doi.org/10.18148/srm/2020.v14i2.7738
https://doi.org/10.18148/srm/2020.v14i2.7738
http://uis.unesco.org/sites/default/files/documents/international-standard-classification-of-education-isced-2011-en.pdf
http://uis.unesco.org/sites/default/files/documents/international-standard-classification-of-education-isced-2011-en.pdf
http://uis.unesco.org/sites/default/files/documents/international-standard-classification-of-education-isced-2011-en.pdf
https://doi.org/10.1093/geronb/gbaa111
https://doi.org/10.1007/s11357-020-00205-0
https://doi.org/10.1007/s11357-020-00205-0
https://doi.org/10.3390/ijerph17051729
https://doi.org/10.1037/pag0000242
https://doi.org/10.1037/pag0000242

	Depression and loneliness of older adults in Europe and Israel after the first wave of covid-19
	Abstract
	Introduction
	Theoretical considerations and hypotheses
	Data and methods
	Database and sample

	Measurements of loneliness
	Measurements of depression
	Exploratory variables at individual level
	Exploratory variables at macro-level
	Control variables
	Analytical strategy
	Results
	Descriptive analyses

	Testing for significant effects of individual-level and country-level predictors on feelings of increased depression since the outbreak of COVID-19 using multilevel logistic regression
	Intercept-only model
	Fixed predictors with random intercepts
	AMEs of interactions with exploratory variables at individual level with macro-variables

	Testing for significant effects of individual-level and country-level predictors on feeling lonelier since the outbreak of COVID-19 using multilevel logistic regression.
	Intercept-only model
	Fixed predictors with random intercepts
	AMEs of interactions with exploratory variables at individual level with macro-variables


	Discussion
	Acknowledgements 
	References




