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Objective: Governments across the world have deployed a wide range of

non-pharmaceutical interventions (NPI) tomitigate the spread of COVID-19. Certain NPIs,

like limiting social contacts or lockdowns, had negative consequences for mental health

in the population. Especially elder people are prone to mental illnesses during the current

pandemic. This article investigates how social factors, infections rates, and stringency of

NPIs are associated with a decline in mental health in different European countries.

Methods: Data stem from the eighth wave of the SHARE survey. Additional data sources

were used to build macro indicators for infection rates and NPIs. Two subsamples

of persons with mental health problems were selected (people who reported being

depressed, n = 9.240 or nervous/anxious, n = 10.551). Decline in mental health was

assessed by asking whether depressive symptoms or nervousness/anxiety have become

worse since the beginning of the COVID-19 outbreak. For each outcome, logistic

regression models with survey-design were used to estimate odds ratios (OR), using

social factors (age, gender, education, living alone, and personal contacts) and macro

indicators (stringency of NPIs and infection rates) as predictors.

Results: Higher age was associated with a lower likelihood of becoming more

depressed (OR 0.87) or nervous/anxious (OR 0.88), while female gender increased the

odds of a decline in mental health (OR 1.53 for being more depressed; OR 1.57 for

being more nervous/anxious). Higher education was only associated with becoming

more nervous/anxious (OR 1.59), while living alone or rare personal contacts were not

statistically significant. People from countries with higher infection rates were more likely

to become more depressed (OR 3.31) or nervous/anxious (OR 4.12), while stringency of

NPIs showed inconsistent associations.

Conclusion: A majority of European older adults showed a decline in mental health

since the beginning of the COVID-19 outbreak. This is especially true in countries with

high prevalence rates of COVID-19. Among older European adults, age seems to be a

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://doi.org/10.3389/fpubh.2022.844560
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2022.844560&domain=pdf&date_stamp=2022-03-14
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles
https://creativecommons.org/licenses/by/4.0/
mailto:d.luedecke@uke.de
https://doi.org/10.3389/fpubh.2022.844560
https://www.frontiersin.org/articles/10.3389/fpubh.2022.844560/full


Lüdecke and von dem Knesebeck Decline in Mental Health

protective factor for a decline in mental health while female gender apparently is a risk

factor. Moreover, although NPIs are an essential preventative mechanism to reduce the

pandemic spread, they might influence the vulnerability for elderly people suffering from

mental health problems.

Keywords: COVID-19, mental health, social factors, elder people, NPI, depression, anxiety

INTRODUCTION

The new coronavirus infection (COVID-19), first discovered in
December 2019 in Wuhan City, China, has spread worldwide.
Accordingly, the World Health Organization (WHO) officially
declared the outbreak as international public health emergency
(1). COVID-19 is a severe respiratory infection with high
infection rate and relatively high mortality, in particular when
medication or vaccination was not available. Consequently,
governments across the world have deployed a wide range of
non-pharmaceutical interventions (NPIs) to mitigate the spread
of COVID-19. The responses to COVID-19 in different countries
varied from herd immunity strategies, which implied only few
or almost no measures, to more assertive approaches based
on the implementation of a wide range of stringent NPIs (2,
3). The prevalence of COVID-19 affected the stringency of
NPIs implemented in different countries. However, countries
undertaking more strict measures were also able to contain the
pandemic outbreak. Thus, there were both great variations in
the stringency of government responses and infection rates of
COVID-19 between countries worldwide (4, 5).

One of the main goals of the various NPIs was to protect risk
groups who are particularly vulnerable to COVID-19. Especially
old age was highlighted early as a risk factor for adverse outcomes
of a COVID-19 infection and is one of the most important
determinants of mortality (6, 7). Studies suggest that the odds of
in-hospital deaths increase by a factor of 1.1 per year of age (8).
The downside of certain NPIs, such as limiting social contacts,
gathering restrictions, or short- and medium-term lockdowns,
is an increased risk of negative consequences for mental health
in the population. Again, especially the older population is a
risk group that is prone to mental illnesses during the current
pandemic (9, 10).

Mental health is not only affected by limited social contacts
and lockdowns. Rather, widespread occurrences of infectious
diseases in general, and of COVID-19 in particular, are closely
related to symptoms of psychological distress and affected mental
health (11). In a survey among the Chinese population, 37.1%
of the elderly had experienced depression and anxiety during
the pandemic (12, 13). Studies about previous experiences
with outbreaks of infectious diseases also have found that the
proportion of people who are mentally affected by a pandemic
is higher than people who are physically infected. In this regard,
depressive feelings, anxiety and fear were common adverse effects
(14, 15).

It is known that social factors such as social contacts and
relationships, serve as protective buffers that lower the risk
of morbidity and mortality (16). Furthermore, social networks

have a positive impact on mental health (17). However, the
psychological distress for the general population caused by the
COVID-19 pandemic and its government response measures is
not fully understood yet. International studies mostly focus on
the mental health impact of infected quarantined patients and
rarely on government response measures in general (18).

Against this background, this article addresses the following
research questions: (1) What is the prevalence of a decline
in mental health in different European countries during the
COVID-19 pandemic? (2) What are the associations of social
factors (gender, age, education, and social contacts) with a decline
in mental health? (3) Do the associations vary according to
infection rates and government response measures?

MATERIALS AND METHODS

Sample and Participants
Analyses were based on data from the eighth wave of SHARE,
the Survey of Health, Aging, and Retirement in Europe (19).
SHARE is a large pan-European social science panel study.
The first wave of data collection started in 2004, including 12
countries. New waves of data collection were repeated every 2–
3 years. Refresher samples were drawn to compensate for panel
attrition. In total, about 530,000 interviews with people from 28
European countries and Israel were conducted. Topics covered
in the interviews are, among others, social networks, physical
and mental health, employment, retirement, financial situation,
and social activities. The wave of 2020 was the first one that
included data on the pandemic outbreak and was carried out
in 27 countries. Based on population registers, SHARE used
probability samples within the countries and includes non-
institutionalized adults aged 50 years or older and, if available,
their partners. Exclusion criteria were: being incarcerated, moved
abroad, unable to speak the language of questionnaire, deceased,
hospitalized, moved to an unknown address or not residing
at sampled address (20, 21). The outbreak of the COVID-19
pandemic hit the data collection in the middle of the 8th
wave, thus fieldwork was suspended and a specific COVID-19
questionnaire was developed to collect data with pandemic
related topics. The fieldwork for this survey started in June 2020
and ended in September 2020.

The final SHARE sample consisted of N= 46.500 participants
from 27 countries. As we were interested in the decline of mental
health, we only considered those respondents who previously
reported being depressed and/or being nervous or anxious
(see measures). Thus, for the present study, two subsamples
of persons with mental health problems were selected (people
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who reported being depressed, n = 9.240 or nervous/anxious,
n= 10.551).

Additional Data Sources
Additional data sources were used to build two macro indicators.
The stringency in government response toward the COVID-19
outbreak was based on the Oxford COVID-19 Government
Response Tracker (OxCGRT), a global panel database of
pandemic policies that covered more than 180 countries (22). For
each country at each day of the pandemic, measures to reduce the
spread of the outbreak, like longer or stricter lockdownmeasures,
reduced social contacts, and similar, were recorded and a daily
index of government response for each country (stringency
index) was calculated. Countries with higher stringency index
have undertaken more intensive measures to reduce the spread
of COVID-19. Data was filtered to include only those countries
that were also present in this survey.

Data on numbers of confirmed cases of people infected with
COVID-19 were taken from the COVID-19 Data Repository
by the Center for Systems Science and Engineering (CSSE) at
the Johns Hopkins University (23). Data on confirmed cases
are collected from more than 190 countries. Based on these
data, the percentage of the population infected with COVID-19
was calculated. Again, only data from countries that were also
included in this survey was used.

Both data sources were continuously updated and thereby
reflected the evolution of infection rates and government
measures during the pandemic. To adequately represent the
situation in the participants’ countries at the time of the
SHARE fieldwork, only those data for government response and
confirmed cases that referred to the period from the beginning
of the COVID-19 outbreak until the time of field work in each
SHARE country was used (i.e., summer 2020).

Measures
Dependent Variables

Mental health problems were assessed by asking “In the last
month, have you been sad or depressed?.” If answered yes,
a person is considered as “depressed.” Similarly, people were
considered as being nervous or anxious if they answered “yes” to
the question “In the last month, have you felt nervous, anxious, or
on edge?.” Decline in mental health was then assessed by asking
those respondents who were depressed or nervous/anxious,
whether that has “been more so, less so, or about the same as
before the outbreak of Corona?.” The variable was dichotomized.
The option “more so” was considered as decline in mental health,
“less so” and “about the same” refers to no decline in mental
health. Both mental health indicators were recoded this way.

Independent Variables

Social factors included in the regression models are respondent’s
age, gender, education, whether they lived alone in their
household and personal contacts. Education was based on the
International Standard Classification of Education (24), which
ranges from 0 to 6 (low to higher education) and is recoded
into three levels: “low (lower/upper secondary),” “mid (post-
secondary),” and “high (tertiary).” Personal contacts describe the

intensity of contacts that respondents had with family and friends
from outside their home since the outbreak of COVID-19. The
question was “Since the outbreak of Corona, how often did you
have personal contact, that is, face to face, with the following
people from outside your home? Was it daily, several times a
week, about once a week, less often, or never?.” People were asked
to respond to this question with regard to their (a) children,
(b) parents, (c) other relatives, and (d) neighbors, friends, or
colleagues. Rare personal contacts are present if the respondents
had personal contacts less than once a week in relation to all of
the four groups.

The stringency in government response toward the
COVID-19 outbreak and the percentage of the population
infected with COVID-19 were used as macro indicators in the
regression models. For each country, the mean value for the daily
Oxford stringency index values, from the start of the pandemic
until the beginning of the fieldwork, was calculated. This variable
represents the average government response within each country
to the COVID-19 outbreak and has a possible range from 0 to
100 (22). Based on the distribution of this variable, an indicator
was built, with countries being classified into three groups: low
stringency (average Oxford stringency index < 40), middle
stringency (index between 40 and 45) and high stringency
(index > 45). The proportion of the population infected with
COVID-19, which was calculated based on the data from the
COVID-19 Data Repository, refers to the cumulative percentage
from the beginning of the pandemic until the start of the SHARE
data collection in each country (i.e., summer 2020).

Statistical Analysis
Descriptive statistics were used to document the sample
characteristics. For each of the two dependent variables
indicating decline in mental health, three logistic regression
models for complex samples were calculated, using quasi-
binomial links to properly account for survey-weighting,
disproportional sampling, and selective mortality. The country
variable was used to define the strata in the survey-design, hence
the regression models accounted for the fact that respondents
were clustered within different countries. Robust Horvitz-
Thompson standard errors are reported (25). The first model
only included social factors, the second model only included the
two macro indicators, and the third (full) model included both
social factors and macro indicators. Models were checked for the
presence of multicollinearity. All models had a variance inflation
factor (VIF) below 2.8, indicating no severe collinearity issues
(26). All analyses were performed using the R statistical package
(27), including the packages “survey” (28), “ggplot2” (29), and
“parameters” (30).

RESULTS

Classification of Stringency and COVID
Infection Rates
Each of the country classifications “low stringency,” “middle
stringency,” and “high stringency” included nine countries (see
Table 1). The average stringency index for low stringency
countries varied from 34 to 39. Latvia, Slovenia and Bulgaria
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TABLE 1 | Average stringency index (SI) and percentage of COVID infections in the population by country, based on data from the Oxford COVID-19 Government

Response Tracker and the COVID-19 Data Repository from CSSE.

Low stringency countries (SI < 40) Middle stringency countries (SI 40–45) High stringency countries (SI > 45)

Country Average SI COVID

infections, %

Country Average SI COVID

infections, %

Country Average SI COVID

infections, %

Bulgaria 38 0.08 Austria 41 0.22 Belgium 45 0.52

Denmark 39 0.21 Czech Republic 40 0.09 Croatia 47 0.60

Estonia 35 0.15 Germany 43 0.23 Cyprus 47 0.11

Finland 37 0.13 Greece 44 0.03 France 51 0.30

Latvia 38 0.06 Hungary 41 0.04 Israel 50 0.19

Luxembourg 38 0.66 Lithuania 43 0.06 Italy 56 0.39

Slovenia 39 0.07 Netherlands 43 0.29 Malta 47 0.12

Sweden 34 0.53 Poland 44 0.07 Romania 46 0.11

Bulgaria 38 0.36 Slovakia 42 0.03 Spain 47 0.52

had rather low COVID-19 infection rates of 0.06, 0.07, and
0.08%, respectively. Countries with a middle stringency had a
mean stringency index from 40 to 44. Overall, these countries
showed the lowest COVID-19 infection rates from all three
stringency classifications. High stringency countries had an
average stringency index ranging from 45 to 56. The proportion
of people infected with COVID-19 ranged from 0.11 to 0.60%,
and overall, these countries had the highest infection rates.

Sample Description
Characteristics of the subsample of respondents who reported to
be depressed or sad (n = 9,240) is shown in Table 2. The mean
age of respondents was 72.3 years. 19.3% had high education.
70.0% were female. 36.5% of the participants mentioned that they
had rare personal contacts. A share of 32.3% were living alone.
63.0% reported that they felt more depressed since the beginning
of COVID-19.

Table 3 shows the characteristics of people who reported to be
nervous and/or anxious. Their average age was 71.3 years. 37.9%
were higher educated and 67.1% were of female gender. Rare
personal contacts were reported by 37.8% of the respondents.
26.5% were living alone. 71.6% mentioned being more nervous
and/or anxious since the pandemic outbreak.

Factors Associated With Feeling More
Depressed Since the COVID-19 Outbreak
Looking at the regression model with social factors included
as predictors (model 1, see Table 4), higher age was associated
with a lower likelihood of becoming more depressed (OR 0.87).
Female respondents were more likely to feel more depressed
since the outbreak (OR 1.50). Middle or higher educated persons,
compared to people with low educational level, were less likely to
feel more depressed (OR 0.61), although only middle education
was statistically significant. People who lived alone in their
household had a lower chance of feeling more depressed (OR
0.79). Rare personal contacts were not significantly associated
with feeling more depressed. Regarding the model with macro
indicators (model 2), in comparison to countries with low
stringency index, respondents from countries with middle

stringency index were less likely to feel more depressive after
the COVID-19 outbreak (OR 0.66). The likelihood of feeling
more depressed for people from countries with high stringency
index, however, was higher in comparison to the low stringency
countries (OR 1.37). An increased rate of people infected with
COVID-19 was also associated with a higher chance of feeling
more depressed (OR 3.24). In the full model (model 3), in
which both social factors and macro indicators were included,
most associations remained very similar compared to the first
two models. The most noticeable change was related to the
association with education, which has diminished in model 3.

Factors Associated With Feeling More
Nervous and/or Anxious Since the
COVID-19 Outbreak
In model 1 (see Table 5), feeling more nervous/anxious
was less likely when respondents were older (OR 0.87).
Female gender was associated with a higher likelihood of
feeling more nervous/anxious (OR 1.54). The probability
of feeling more nervous/anxious is higher for people with
high education as compared to people with low education
(OR 1.34). No statistically significant associations were found
for middle education (OR 1.08), living alone (OR 0.99),
and rare personal contacts (OR 1.07). While the stringency
index was not significantly associated with feeling more
nervous/anxious (model 2), the rate of people infected with
COVID-19 significantly increased the chance of feeling more
nervous/anxious (OR 3.95). In model 3, most associations
remained similar compared to the first two models, with
an exception for education. The likelihood of feeling more
nervous/anxious increased with medium and higher education.

DISCUSSION

The present study sought to describe the prevalence of decline
in mental health among elderly persons in Europe during the
COVID-19 pandemic and to analyse the associations of social
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TABLE 2 | Sample description of respondents reporting depressive symptoms, SHARE data (8th wave), unweighted.

Country N Mean age

(SD)

High

education, %

Female

gender, %

Rare personal

contacts, %

Living

alone, %

More

depressed, %

Low stringency countries (SI < 40)

Bulgaria 174 71.2 (9.1) 14.9 69.0 20.8 35.1 58.0

Denmark 203 71.7 (9.5) 42.3 70.9 33.0 37.4 62.6

Estonia 691 74.6 (9.7) 21.4 74.4 42.2 43.7 61.2

Finland 210 71.1 (9.7) 35.7 69.0 39.8 26.2 59.5

Latvia 137 71.6 (9.8) 24.8 73.0 45.9 47.4 45.3

Luxembourg 208 70.2 (8.5) 17.5 66.3 45.2 22.6 72.1

Slovenia 412 73.6 (9.3) 13.6 70.6 34.5 26.2 52.4

Sweden 221 75.8 (8.0) 38.2 65.6 25.7 41.6 69.7

Switzerland 326 73.5 (9.4) 17.8 70.9 46.6 38.3 70.6

Total 2,582 73.1 (9.4) 23.3 70.8 38.2 36.1 61.5

Middle stringency countries (SI 40–45)

Austria 316 75.3 (9.2) 26.0 73.1 33.5 42.4 52.8

Czech Republic 418 73.4 (8.0) 12.9 76.1 30.7 39.7 50.5

Germany 626 71.4 (9.5) 30.9 66.0 29.9 33.5 53.2

Greece 719 72.2 (10.1) 13.8 68.3 30.6 34.4 74.0

Hungary 167 72.2 (7.6) 17.2 70.7 26.9 39.5 41.9

Lithuania 327 71.9 (10.3) 33.6 70.6 50.8 36.4 63.0

Netherlands 108 72.4 (9.1) 36.7 74.1 37.4 49.1 71.3

Poland 613 69.4 (9.4) 11.9 67.2 34.0 21.7 42.6

Slovakia 192 66.3 (8.6) 5.2 64.1 35.1 22.9 49.5

Total 3,486 71.6 (9.5) 19.8 69.3 33.5 33.6 56.0

High stringency countries (SI > 45)

Belgium 439 71.2 (9.6) 35.3 72.0 36.2 40.8 82.5

Croatia 296 71.0 (8.9) 11.1 67.2 28.6 24.3 56.4

Cyprus 92 75.0 (9.6) 7.6 79.3 56.0 37.0 69.6

France 529 73.7 (9.8) 28.2 73.9 34.9 41.2 67.5

Israel 164 74.6 (8.8) 26.4 68.9 41.5 34.8 73.2

Italy 722 72.2 (9.5) 7.2 68.1 39.6 19.3 77.0

Malta 212 70.5 (8.9) 2.8 66.5 69.8 17.9 78.8

Romania 326 69.9 (9.6) 3.4 69.3 42.9 21.5 58.6

Spain 392 75.2 (9.0) 9.9 70.4 23.7 19.6 76.0

Total 3,172 72.4 (9.5) 15.6 70.2 38.3 27.9 71.9

All countries

Total 9,240 72.3 (9.5) 19.3 70.0 36.5 32.3 63.0

factors, infection rates and government response measures with
a decline in mental health.

Summary of Main Findings
One finding was that the majority of older adults, who reported
depressive symptoms or being nervous and/or anxious, showed
a decline in mental health since the beginning of the COVID-19
pandemic. This holds true for respondents across all European
countries. Although the proportion of people with a decline
in mental health was higher in countries where the social life
was affected by strict government response measures, even in
countries with a milder response a majority of respondents
reported an increase in depressive symptoms, nervousness, and
anxiety. Regarding social factors, we found that increasing age

and female gender were associated with a lower chance of a
decline in mental health, while we found inconsistent or no
associations for education, rare personal contacts and living
alone. In terms of the macro indicators, there were positive
associations with the proportion of infections in the population,
but inconsistent results related to the stringency index.

Interpretation
Although the concrete impact of the COVID-19 pandemic
on mental health is not yet fully understood, studies from
former comparable outbreaks that required social restrictions
or lockdown measures confirmed that the challenges and stress
associated with such NPIs could trigger mental disorders,
especially anxiety and depressive symptoms (11, 31). This
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TABLE 3 | Sample description of respondents reporting being nervous and/or anxious, SHARE data (8th wave), unweighted.

Country N Mean age

(SD)

High education,

%

Female

gender, %

Rare personal

contacts, %

Living alone,

%

More

nervous/anxious, %

Low stringency countries (SI < 40)

Bulgaria 241 70.5 (9.3) 14.1 63.9 20.4 29.0 53.1

Denmark 398 69.5 (8.7) 49.4 65.6 41.5 24.4 81.4

Estonia 813 72.6 (9.2) 23.6 69.6 42.2 35.2 69.6

Finland 268 69.3 (9.0) 47.4 64.6 37.1 23.9 60.4

Latvia 215 70.5 (9.5) 22.3 73.0 45.5 34.9 67.4

Luxembourg 239 68.8 (8.0) 18.3 62.8 43.5 20.1 80.3

Slovenia 529 72.4 (9.3) 17.0 69.9 38.4 23.4 66.0

Sweden 267 74.0 (8.5) 42.5 67.0 25.9 36.7 76.4

Switzerland 302 72.1 (9.0) 18.9 71.5 51.0 30.5 80.5

Total 3,272 71.4 (9.1) 27.6 68.0 39.3 29.2 70.7

Middle stringency countries (SI 40-45)

Austria 285 74.3 (9.1) 22.6 69.5 34.0 31.2 67.4

Czech Republic 432 73.2 (7.9) 14.7 75.2 29.6 34.5 66.9

Germany 531 69.9 (9.2) 32.6 65.5 31.5 26.7 71.8

Greece 992 71.6 (10.0) 17.5 64.7 37.0 28.3 83.3

Hungary 169 71.6 (7.2) 17.6 67.5 29.2 31.4 45.6

Lithuania 413 70.3 (10.3) 34.4 71.4 51.1 32.0 74.3

Netherlands 104 71.9 (8.7) 23.3 71.2 35.6 31.7 86.5

Poland 509 69.0 (9.1) 12.2 63.5 36.8 16.5 49.7

Slovakia 182 64.7 (8.2) 6.0 56.6 32.4 15.9 55.5

Total 3,617 70.9 (9.5) 20.6 67.0 36.0 27.4 69.6

High stringency countries (SI > 45)

Belgium 536 70.5 (9.6) 36.1 67.9 36.6 36.0 84.1

Croatia 342 70.0 (8.5) 15.3 63.5 32.1 19.0 64.3

Cyprus 109 73.1 (9.7) 12.8 75.2 54.6 26.6 65.1

France 575 72.7 (9.6) 25.9 72.7 33.3 36.3 73.6

Israel 213 74.4 (8.6) 29.1 70.4 39.8 28.2 72.3

Italy 767 71.1 (9.5) 6.6 61.8 39.3 14.6 77.7

Malta 332 69.2 (8.7) 4.5 63.0 64.8 14.8 78.0

Romania 347 68.3 (8.9) 2.3 61.1 39.8 15.3 61.4

Spain 441 75.3 (8.9) 9.5 69.6 24.0 18.6 77.3

Total 3,662 71.5 (9.4) 15.9 66.4 38.3 23.3 74.5

All countries

Total 10,551 71.3 (9.4) 37.9 67.1 37.8 26.5 71.6

included both, an increase in the prevalence of disorders as
well as worsening mental health (18). Beyond the impact of
NPIs on mental health, the fear of serious health consequences
might exert a further negative influence on mental well-being.
The fact that especially older people were at higher risk for
adverse health outcomes due to COVID-19 might explain why—
compared to surveys that also included younger populations—
we found a higher proportion of decline in mental health,
which did not only occur in countries with strict government
response measures. This is in line with studies that showed the
negative psychological impact of the pandemic on the older
population due to increased morbidity and mortality risks (13,
32). In our study, we used infection rates of a population and
the stringency index as two indicators on a macro level that

reflect the pandemic threat and the rigidity of NPIs and found
links between those indicators and a decline in mental health.
Populations’ infection rates were strongly positively associated
with feeling more depressed andmore nervous/anxious. This can
be explained with the health concerns of elderly people, who
were a particular risk group for adverse COVID-19 related health
outcomes. The perceived threat of the pandemic increased with
higher proportions of infected cases in the population. This fear
was in particular present in risk groups such as older people (33).
We found no evidence that the government response measures,
indicated by the stringency index, were associated with feeling
more nervous and/or anxious. Feeling more depressed, however,
was more likely for respondents living in countries with higher
stringency index. Studies that analyzed the impact of lockdown
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TABLE 4 | Feeling more depressed since pandemic outbreak, survey-weighted logistic regression models, showing odds ratios (OR), 95% confidence intervals (CI), and

significances (p).

Predictors Model 1 Model 2 Model 3

OR CI P OR CI P OR CI P

Age 0.87 0.78–0.97 0.011 0.87 0.78–0.97 0.012

Female gender 1.50 1.16–1.95 0.002 1.53 1.17–1.99 0.002

Education: low (ref.) 1.00 – – 1.00 – –

Education: middle 0.61 0.46–0.81 0.001 0.96 0.73–1.26 0.750

Education: high 0.73 0.52–1.01 0.058 1.01 0.72–1.41 0.973

Living alone 0.79 0.64–0.98 0.033 0.84 0.69–1.03 0.094

Rare personal contacts 1.06 0.82–1.37 0.640 0.96 0.73–1.27 0.796

SI: low (ref.) 1.00 – – 1.00 – –

SI: middlea 0.66 0.53–0.82 <0.001 0.64 0.51–0.79 <0.001

SI: highb 1.37 1.10–1.71 0.005 1.32 1.05–1.66 0.019

% COVID-19 cases 3.24 1.61–6.49 0.001 3.31 1.66–6.59 0.001

Observations 9,017 9,017 9,017

aMiddle stringency countries (reference: low stringency countries).
bHigh stringency countries (reference: low stringency countries).

TABLE 5 | Feeling more nervous/anxious since pandemic outbreak, survey-weighted logistic regression models, showing odds ratios (OR), 95% confidence intervals (CI),

and significances (p).

Predictors Model 1 Model 2 Model 3

OR CI P OR CI P OR CI P

Age 0.87 0.78–0.97 0.015 0.88 0.79–0.98 0.025

Female gender 1.54 1.20–1.99 0.001 1.57 1.21–2.02 0.001

Education: low (ref.) 1.00 – – 1.00 – –

Education: middle 1.08 0.81–1.43 0.615 1.37 1.03–1.80 0.028

Education: high 1.34 0.97–1.84 0.077 1.59 1.15–2.19 0.005

Living alone 0.99 0.79–1.23 0.926 1.01 0.81–1.26 0.929

Rare personal contacts 1.07 0.82–1.40 0.608 1.06 0.80–1.41 0.689

SI: low (ref.) 1.00 – – 1.00 – –

SI: middlea 1.05 0.86–1.29 0.622 1.06 0.86–1.30 0.593

SI: highb 0.96 0.78–1.19 0.730 1.10 0.87–1.38 0.434

% COVID-19 cases 3.95 2.01–7.74 <0.001 4.12 2.15–7.91 <0.001

Observations 10,306 10,306 10,306

aMiddle stringency countries (reference: low stringency countries).
bHigh stringency countries (reference: low stringency countries).

measures and comparable NPIs also reported negative mental
health consequences. A longitudinal study from South Africa
showed that the prevalence of depression and anxiety symptoms
was higher during the time of social restrictions (34). Another
study from Israel indicated that suchmeasures were themain risk
factor for depression and anxiety (35).

According to our results, increasing age was associated with
a lower chance of a decline in mental health. This seemed to
be somewhat counter intuitive given that in particular elderly
people were one of the most vulnerable risk groups related to
COVID-19 and their emotional response toward the pandemic
outbreak was more apparent than in younger age groups (13,
36). Research on this topic revealed inconclusive results. While

a documentary analysis indicated that mental health in older
people was negatively affected by social restriction measures,
another recent study found that adherence to such measures was
not associated with a decline in mental health. One explanation
might be that a key issue that serves as protective factor could be
the social connectedness whose positive impact was rated higher
than the negative impact of COVID-19 related worries (37, 38).

A clear association was found between gender and decline
in mental health, with female persons being more likely
to be affected. This is in line with previous research that
described significantly higher scores of psychological distress for
female gender during the pandemic (13). One study reported
significantly larger increase in depressive symptoms for female

Frontiers in Public Health | www.frontiersin.org 7 March 2022 | Volume 10 | Article 844560

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


Lüdecke and von dem Knesebeck Decline in Mental Health

persons (37). A meta-analysis on the prevalence of depression
and anxiety among COVID-19 patients also showed higher
proportions of female patients being affected. However, the total
effect of gender was not statistically significant (39).

The associations of education and decline in mental health
differed between the two subgroups of respondents who were
more depressed and those who felt more nervous and/or anxious.
In the models with social factors only, higher education showed
weak evidence for a lower probability of decline in mental
health. In the full model, the association between education and
feeling more depressed diminished, while we found a significant
positive association between higher education and feeling more
nervous and/or anxious. The latter result was supported by
other research results. Recent longitudinal studies on the change
of mental health in the course of COVID-19 showed that a
higher educational level was associated with increases in mental
health problems (40). A reason might be that higher educated
persons may feel greater concerns about the consequences
of COVID-19, which was also reported in a study from
the US (41).

Regarding social relations, living alone was associated
with feeling more sad or depressed, but this association
diminished after controlling for the macro indicators. We
did not find clear associations for living alone and feeling
more nervous and/or anxious. Rare personal contacts were
not statistically significant in any model. Although studies
showed a positive impact of social contacts on mental health
(17), other findings suggested that there was no clear link
between social contacts and nervousness and anxiety for older
individuals (42). An explanation for the inconsistent associations
between social relations and decline in mental health could
be that older persons experience less life changes due to the
pandemic, making social contacts more important for younger
generations (43).

Limitations
Some methodological limitations have to be considered that
affect the interpretation of the findings. First, the SHARE data
only provides some rather crude measures of decline in mental.
An advantage of the mental health indicators we used is that
they refer to acute and very recent mental health problems.
On the other hand, it depends on a subjective perception of
feeling depressed, nervous or anxious and is not measured by
a validated assessment instrument for mental health disorders.
Furthermore, the mental health indicators we used may only
reflect a temporary condition and no longer lasting disorder.
Nevertheless, we decided to use this indicator as it allowed
us to measure a decline of mental health problems since the
COVID-19 outbreak using cross-sectional data.

Another limitation is related to the measures of social
relations, which might explain the inconsistent or unclear
associations in our results. Only frequency of personal contacts,
not telephone or digital contacts were assessed. Additionally,
as rare personal contacts and living alone only refer to the
quantitative dimension of social relations, they do not reflect
qualitative or functional aspects. Furthermore, due to the age
range in the sample, which defines older adults as persons aged

50 and older, respondents in the SHARE survey were a very
heterogeneous group.

Finally, it is also important to mention that data collection was
carried out in an early stage of the pandemic. Thus, our study
refers to a rather short-term impact of NPIs on mental health,
which might result in an underestimation of the associations
between government measures and mental health. In addition,
the impact of a pandemic outbreak on mental health is often
influenced by many different factors. For instance, we could
not include measures such as job security, loneliness, or other
psycho-social factors. Nonetheless, one of the strengths of this
study is the combination of a large dataset on an individual level
combined with very well-prepared data on a macro level from
other sources, which allowed us to gain more specific insights
into the complex associations of social factors, infection rates,
government response, and decline in mental health.

CONCLUSIONS

A majority of European older adults, who reported depressive
symptoms or being nervous and/or anxious, showed a decline
in mental health since the beginning of the COVID-19
pandemic. This holds especially true in countries with high
prevalence rates of COVID-19. Among older European adults,
age seems to be a protective factor for a decline in mental
health while female gender apparently is a risk factor.
Moreover, looking at government response measures, we
conclude that, despite those NPIs being an essential preventative
mechanism to reduce the pandemic spread, they might influence
the vulnerability for elderly people suffering from mental
health problems.

DATA AVAILABILITY STATEMENT

Publicly available datasets were analyzed in this study. This data
can be found at: The SHARE data is available for research purpose
after registering at the SHARE website (www.share-project.org).
Data from theOxford COVID-19Government Response Tracker
(OxCGRT) is freely available at https://github.com/OxCGRT/
covid-policy-tracker. The COVID-19 Data Repository stores
data on COVID cases and is located at https://github.com/
CSSEGISandData/COVID-19. All websites were lastly accessed
on 9 February 2022.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by Ethics Council of the Max Planck Society. The
patients/participants provided their written informed consent to
participate in this study.

AUTHOR CONTRIBUTIONS

DL and OK developed the research questions. DL prepared,
analyzed and interpreted the data, and drafted and finalized
the manuscript. OK substantially contributed to interpreting the

Frontiers in Public Health | www.frontiersin.org 8 March 2022 | Volume 10 | Article 844560

http://www.share-project.org
https://github.com/OxCGRT/covid-policy-tracker
https://github.com/OxCGRT/covid-policy-tracker
https://github.com/CSSEGISandData/COVID-19
https://github.com/CSSEGISandData/COVID-19
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


Lüdecke and von dem Knesebeck Decline in Mental Health

data, drafting the manuscript, and critically revised and approved
the final manuscript. All authors contributed to the article and
approved the submitted version.

FUNDING

The SHARE data collection was primarily funded by the
European Commission through FP5 (QLK6-CT-2001-00360),
FP6 (SHARE-I3: RII-CT-2006-062193, COMPARE: CIT5-CT-
2005-028857, SHARELIFE: CIT4-CT-2006-028812) and FP7
(SHARE-PREP: N◦211909, SHARE-LEAP: N◦227822, SHARE
M4: N◦261982). Additional funding from the German Ministry

of Education and Research, the US National Institute on
Aging (U01_AG09740-13S2, P01_AG005842, P01_AG08291,
P30_AG12815, R21_AG025169, Y1-AG-4553-01, IAG_BSR06-
11, OGHA_04-064) and from various national funding sources
is gratefully acknowledged (see www.share-project.org, last
accessed 27 December 2021).

ACKNOWLEDGMENTS

This article uses data from SHARE Wave 8. Please see (20) for
methodological details. Source code to replicate the results is
available in R format at https://osf.io/stja8/.

REFERENCES

1. Guo Y-R, Cao Q-D, Hong Z-S, Tan Y-Y, Chen S-D, Jin H-

J, et al. The origin, transmission and clinical therapies on

coronavirus disease 2019 (COVID-19) outbreak – an update on

the status. Mil Med Res. (2020) 7:11. doi: 10.1186/s40779-020-

00240-0

2. Desvars-Larrive A, Dervic E, Haug N, Niederkrotenthaler T, Chen J, Di

Natale A, et al. A structured open dataset of government interventions in

response to COVID-19. Sci Data. (2020) 7:285. doi: 10.1038/s41597-020-0

0609-9

3. Studdert DM, Hall MA. Disease control, civil liberties, and mass testing —

calibrating restrictions during the Covid-19 pandemic. N Engl J Med. (2020)

383:102–4. doi: 10.1056/NEJMp2007637

4. Baloch S, Baloch MA, Zheng T, Pei X. The coronavirus

disease 2019 (COVID-19) pandemic. Tohoku J Exp Med. (2020)

250:271–8. doi: 10.1620/tjem.250.271

5. Sharma M, Mindermann S, Rogers-Smith C, Leech G, Snodin B, Ahuja J,

et al. Understanding the effectiveness of government interventions against

the resurgence of COVID-19 in Europe. Nat Commun. (2021) 12:5820.

doi: 10.1038/s41467-021-26013-4

6. Bertsimas D, Lukin G, Mingardi L, Nohadani O, Orfanoudaki A, Stellato

B, et al. COVID-19 mortality risk assessment: an international multi-

center study. PLoS ONE. (2020) 15:e0243262. doi: 10.1371/journal.pone.02

43262

7. Chen R, Liang W, Jiang M, Guan W, Zhan C, Wang T,

et al. Risk factors of fatal outcome in hospitalized subjects

with coronavirus disease 2019 from a nationwide analysis

in China. Chest. (2020) 158:97–105. doi: 10.1016/j.chest.2020.

04.010

8. Zhou F, Yu T, Du R, Fan G, Liu Y, Liu Z, et al. Clinical course

and risk factors for mortality of adult inpatients with COVID-19 in

Wuhan, China: a retrospective cohort study. Lancet. (2020) 395:1054–

62. doi: 10.1016/S0140-6736(20)30566-3

9. Bhattacharjee B, Acharya T. The COVID-19 pandemic and its effect onmental

health in USA – a review with some coping strategies. Psychiatr Q. (2020)

91:1135–45. doi: 10.1007/s11126-020-09836-0

10. Usher K, Bhullar N, Jackson D. Life in the pandemic: social isolation and

mental health. J Clin Nurs. (2020) 29:2756–7. doi: 10.1111/jocn.15290

11. Bao Y, Sun Y, Meng S, Shi J, Lu L. 2019-nCoV epidemic:

address mental health care to empower society. Lancet. (2020)

395:e37–8. doi: 10.1016/S0140-6736(20)30309-3

12. Meng H, Xu Y, Dai J, Zhang Y, Liu B, Yang H. Analyze the

psychological impact of COVID-19 among the elderly population

in China and make corresponding suggestions. Psychiatry Res. (2020)

289:112983. doi: 10.1016/j.psychres.2020.112983

13. Qiu J, Shen B, Zhao M, Wang Z, Xie B, Xu Y. A nationwide

survey of psychological distress among Chinese people in the COVID-19

epidemic: implications and policy recommendations. Gen Psychiatry. (2020)

33:e100213. doi: 10.1136/gpsych-2020-100213

14. Lee K, Jeong G-C, Yim J. Consideration of the psychological andmental health

of the elderly during COVID-19: a theoretical review. Int J Environ Res Public

Health. (2020) 17:8098. doi: 10.3390/ijerph17218098

15. Reardon S. Ebola’s mental-health wounds linger in Africa. Nature. (2015)

519:13–14. doi: 10.1038/519013a

16. Holt-Lunstad J, Smith TB, Layton JB. Social relationships

and mortality risk: a meta-analytic review. PLoS Med. (2010)

7:e1000316. doi: 10.1371/journal.pmed.1000316

17. Tough H, Siegrist J, Fekete C. Social relationships, mental health and

wellbeing in physical disability: a systematic review. BMC Public Health.

(2017) 17:414. doi: 10.1186/s12889-017-4308-6

18. Torales J, O’Higgins M, Castaldelli-Maia JM, Ventriglio A. The outbreak of

COVID-19 coronavirus and its impact on global mental health. Int J Soc

Psychiatry. (2020) 66:317–20. doi: 10.1177/0020764020915212

19. Börsch-Supan A., Scherpenzeel A. The survey of health, ageing and

retirement in Europe. In: Gu D, Dupre ME, editors. Encyclopedia

of Gerontology and Population Aging. Cham: Springer (2021).

doi: 10.1007/978-3-030-22009-9_348

20. Börsch-Supan A, BrandtM, Hunkler C, Kneip T, Korbmacher J, Malter F, et al.

Data resource profile: the Survey of Health, Ageing and Retirement in Europe

(SHARE). Int J Epidemiol. (2013) 42:992–1001. doi: 10.1093/ije/dyt088

21. SHARE-Consortium ed. SHARE Release Guide 1.0.0 of Wave 8.

(2021). Available online at: http://www.share-project.org/fileadmin/pdf_

documentation/SHARE_release_guide_1-0-0-w8.pdf (accessed August 12,

2021)

22. Hale T, Angrist N, Goldszmidt R, Kira B, Petherick A, Phillips T,

et al. A global panel database of pandemic policies (Oxford COVID-

19 Government Response Tracker). Nat Hum Behav. (2021) 5:529–

38. doi: 10.1038/s41562-021-01079-8

23. Dong E, Du H, Gardner L. An interactive web-based dashboard

to track COVID-19 in real time. Lancet Infect Dis. (2020)

20:533–4. doi: 10.1016/S1473-3099(20)30120-1

24. UNESCO. International Standard Classification of Education ISCED 1997.

Paris: UNESCO (1997).

25. Lumley T, Scott A. Fitting regression models to survey data. Stat Sci. (2017)

32:265–78. doi: 10.1214/16-STS605

26. James G, Witten D, Hastie T, Tibshirani R. An Introduction to Statistical

Learning: With Applications in R. New York, NY: Springer. (2013) 426

p. doi: 10.1007/978-1-4614-7138-7

27. R Core Team. R: A Language and Environment for Statistical Computing.

Vienna: R Foundation for Statistical Computing (2020). Available online

at: https://www.R-project.org/

28. Lumley T. Analysis of complex survey samples. J Stat Softw. (2004) 9:1–

19. doi: 10.18637/jss.v009.i08

29. Wickham H. ggplot2: Elegant Graphics for Data Analysis. 2nd ed. New York,

NY: Springer (2016). 260 p.

30. Lüdecke D, Ben-Shachar M, Patil I, Makowski D. Extracting,

computing and exploring the parameters of statistical models

using R. J Open Source Softw. (2020) 5:2445. doi: 10.21105/joss.

02445

Frontiers in Public Health | www.frontiersin.org 9 March 2022 | Volume 10 | Article 844560

http://www.share-project.org
https://osf.io/stja8/
https://doi.org/10.1186/s40779-020-00240-0
https://doi.org/10.1038/s41597-020-00609-9
https://doi.org/10.1056/NEJMp2007637
https://doi.org/10.1620/tjem.250.271
https://doi.org/10.1038/s41467-021-26013-4
https://doi.org/10.1371/journal.pone.0243262
https://doi.org/10.1016/j.chest.2020.04.010
https://doi.org/10.1016/S0140-6736(20)30566-3
https://doi.org/10.1007/s11126-020-09836-0
https://doi.org/10.1111/jocn.15290
https://doi.org/10.1016/S0140-6736(20)30309-3
https://doi.org/10.1016/j.psychres.2020.112983
https://doi.org/10.1136/gpsych-2020-100213
https://doi.org/10.3390/ijerph17218098
https://doi.org/10.1038/519013a
https://doi.org/10.1371/journal.pmed.1000316
https://doi.org/10.1186/s12889-017-4308-6
https://doi.org/10.1177/0020764020915212
https://doi.org/10.1007/978-3-030-22009-9_348
https://doi.org/10.1093/ije/dyt088
http://www.share-project.org/fileadmin/pdf_documentation/SHARE_release_guide_1-0-0-w8.pdf
http://www.share-project.org/fileadmin/pdf_documentation/SHARE_release_guide_1-0-0-w8.pdf
https://doi.org/10.1038/s41562-021-01079-8
https://doi.org/10.1016/S1473-3099(20)30120-1
https://doi.org/10.1214/16-STS605
https://doi.org/10.1007/978-1-4614-7138-7
https://www.R-project.org/
https://doi.org/10.18637/jss.v009.i08
https://doi.org/10.21105/joss.02445
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


Lüdecke and von dem Knesebeck Decline in Mental Health

31. Shultz JM, Baingana F, Neria Y. The 2014 ebola outbreak and mental

health: current status and recommended response. JAMA. (2015)

313:567. doi: 10.1001/jama.2014.17934

32. Shigemura J, Ursano RJ, Morganstein JC, Kurosawa M, Benedek DM. Public

responses to the novel 2019 coronavirus (2019-nCoV) in Japan: mental

health consequences and target populations. Psychiatry Clin Neurosci. (2020)

74:281–82. doi: 10.1111/pcn.12988

33. Grolli RE, Mingoti MED, Bertollo AG, Luzardo AR, Quevedo J, Réus

GZ, et al. Impact of COVID-19 in the mental health in elderly:

psychological and biological updates. Mol Neurobiol. (2021) 58:1905–

16. doi: 10.1007/s12035-020-02249-x

34. Harling G, Gómez-Olivé FX, Tlouyamma J, Mutevedzi T, Kabudula CW,

Mahlako R, et al. Protective behaviors and secondary harms resulting from

nonpharmaceutical interventions during the COVID-19 epidemic in south

africa: multisite, prospective longitudinal study. JMIR Public Health Surveill.

(2021) 7:e26073. doi: 10.2196/26073

35. Palgi Y, Shrira A, Ring L, Bodner E, Avidor S, Bergman Y, et al. The loneliness

pandemic: loneliness and other concomitants of depression, anxiety and

their comorbidity during the COVID-19 outbreak. J Affect Disord. (2020)

275:109–11. doi: 10.1016/j.jad.2020.06.036

36. Trecarichi EM, Mazzitelli M, Serapide F, Pelle MC, Tassone B, Arrighi E,

et al. Clinical characteristics and predictors of mortality associated with

COVID-19 in elderly patients from a long-term care facility. Sci Rep. (2020)

10:20834. doi: 10.1038/s41598-020-77641-7

37. Magson NR, Freeman JYA, Rapee RM, Richardson CE, Oar EL, Fardouly

J. Risk and protective factors for prospective changes in adolescent mental

health during the COVID-19 pandemic. J Youth Adolesc. (2021) 50:44–

57. doi: 10.1007/s10964-020-01332-9

38. Sepúlveda-Loyola W, Rodríguez-Sánchez I, Pérez-Rodríguez P, Ganz F,

Torralba R, Oliveira DV, et al. Impact of social isolation due to COVID-19

on health in older people: mental and physical effects and recommendations.

J Nutr Health Aging. (2020) 24:938–47. doi: 10.1007/s12603-020-1500-7

39. Deng J, Zhou F, Hou W, Silver Z, Wong CY, Chang O, et al. The prevalence

of depression, anxiety, and sleep disturbances in COVID-19 patients: a meta-

analysis. Ann N Y Acad Sci. (2021) 1486:90–111. doi: 10.1111/nyas.14506

40. Daly M, Sutin AR, Robinson E. Longitudinal changes in mental health

and the COVID-19 pandemic: evidence from the UK Household

Longitudinal Study. Psychol Med. (2020). doi: 10.1017/S0033291720004432.

[Epub ahead of print].

41. Sutin AR, Robinson E, Daly M, Gerend MA, Stephan Y, Luchetti M,

et al. BMI, weight discrimination, and psychological, behavioral, and

interpersonal responses to the coronavirus pandemic. Obesity. (2020)

28:1590–4. doi: 10.1002/oby.22914

42. Shattuck SM, Kaba D, Zhou AN, Polenick CA. Social contact,

emotional support, and anxiety during the COVID-19 pandemic

among older adults with chronic conditions. Clin Gerontol. (2021)

45:36–44. doi: 10.1080/07317115.2021.1957051

43. Birditt KS, Turkelson A, Fingerman KL, Polenick CA, Oya A. Age differences

in stress, life changes, and social ties during the COVID-19 pandemic:

implications for psychological well-being. Gerontologist. (2021) 61:205–

16. doi: 10.1093/geront/gnaa204

Conflict of Interest: The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be construed as a

potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations, or those of

the publisher, the editors and the reviewers. Any product that may be evaluated in

this article, or claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Copyright © 2022 Lüdecke and von dem Knesebeck. This is an open-access article

distributed under the terms of the Creative Commons Attribution License (CC BY).

The use, distribution or reproduction in other forums is permitted, provided the

original author(s) and the copyright owner(s) are credited and that the original

publication in this journal is cited, in accordance with accepted academic practice.

No use, distribution or reproduction is permitted which does not comply with these

terms.

Frontiers in Public Health | www.frontiersin.org 10 March 2022 | Volume 10 | Article 844560

https://doi.org/10.1001/jama.2014.17934
https://doi.org/10.1111/pcn.12988
https://doi.org/10.1007/s12035-020-02249-x
https://doi.org/10.2196/26073
https://doi.org/10.1016/j.jad.2020.06.036
https://doi.org/10.1038/s41598-020-77641-7
https://doi.org/10.1007/s10964-020-01332-9
https://doi.org/10.1007/s12603-020-1500-7
https://doi.org/10.1111/nyas.14506
https://doi.org/10.1017/S0033291720004432
https://doi.org/10.1002/oby.22914
https://doi.org/10.1080/07317115.2021.1957051
https://doi.org/10.1093/geront/gnaa204
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

	Decline in Mental Health in the Beginning of the COVID-19 Outbreak Among European Older Adults—Associations With Social Factors, Infection Rates, and Government Response
	Introduction
	Materials and Methods
	Sample and Participants
	Additional Data Sources
	Measures
	Dependent Variables
	Independent Variables

	Statistical Analysis

	Results
	Classification of Stringency and COVID Infection Rates
	Sample Description
	Factors Associated With Feeling More Depressed Since the COVID-19 Outbreak
	Factors Associated With Feeling More Nervous and/or Anxious Since the COVID-19 Outbreak

	Discussion
	Summary of Main Findings
	Interpretation
	Limitations

	Conclusions
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Acknowledgments
	References


