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Objective: COVID-19-related social restrictions resulted in more loneliness, but whether this had further
effects on mental health remains unclear. This study aimed at examining the longitudinal effects of
COVID-19-related loneliness on mental health among older adults (aged �60 years) in Austria.
Study design: Survey data were gathered from a longitudinal observational study among a random
sample of older Austrian adults. The first survey wave was conducted in May 2020 (N1 ¼ 557), and the
second wave was conducted in March 2021 (N2 ¼ 463).
Methods: Data collection was based on either computer-assisted web or telephone interviewing. For
statistical analysis, we used a cross-lagged panel analysis.
Results: The results showed the perceived COVID-19-related social restrictions to predict loneliness,
which in turn predicted depressive and anxiety symptoms 10 months later.
Conclusions: COVID-19-related loneliness emerged as a risk factor for subsequent mental distress among
older adults in Austria.

© 2021 The Royal Society for Public Health. Published by Elsevier Ltd. All rights reserved.
Introduction

Soon after the first diagnosed cases of COVID-19 in late 2019,
the virus has spread quickly throughout the entire world.
Consequently, wide-ranging governmental public health actions
have been implemented, aiming to mitigate the spread of the
disease and to prevent overburdened health systems. In Austria,
these measures included stay-at-home orders and reducing the
public and social life to a minimum. Given the strong age
gradient in the risk of both hospitalization and death because
of COVID-19, older adults may have been particularly
affected by these restrictions, and the resulting social
disconnectedness may have constituted a risk for loneliness and
mental distress.1,2

In a recent study among older adults in Austria, Stolz et al.3

indeed registered substantial associations between the COVID-19
restriction measures during the first months of the pandemic
(March to June 2020) and increased levels of loneliness, although
potential delayed effects on mental health remain unclear. Thus,
the present study examined the longitudinal effects of COVID-19-
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related loneliness during the first phase of the pandemic on
symptoms of mental distress several months later. To this end, we
assessed the mediating effects of loneliness in the relationship
between the COVID-19-related social restrictions and both
depressive and anxiety symptoms.
Methods

Data and sample

To answer this research question, we gathered data from two
panel waves of an Austrian survey among older adults aged �60
years.3 The first wave was conducted in May 2020, and the
second wave was conducted in March 2021. The majority of data
(76% at wave one) was collected by means of a computer-assisted
web interview (CAWI). To also ensure adequate coverage of
people who are inaccessible via the internet, the remainder of
participants (83% of which were aged �75 years) were ques-
tioned via a computer-assisted telephone interview (CATI). Par-
ticipants for the CAWI were randomly sampled from an online
and offline pool of Austrian adults; sampling for the CATI relied
on randomized last digit procedure. At wave 1, the sample size
was N1 ¼ 557, with 83% of these adults also participating in wave
2 (N2 ¼ 463).
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Measures

The measures included information on COVID-19-related social
restrictions, feelings of loneliness, and symptoms of mental
distress. To assess the perceived impact of COVID-19-related re-
striction measures on older adults’ social lives, participants had to
indicate whether or not (“0 ¼ no”; “1 ¼ yes”) they were affected by
each of seven social restrictions (e.g. not being able to see children
or grandchildren in person; total score ¼ 0e7; Supplementary
Table A.1).

Feelings of loneliness were measured with the UCLA three-item
loneliness scale.4 Participants were asked to indicate on a four-
point rating scale how often they felt (1) “a lack of companion-
ship,” (2) “left out,” or (3) “isolated” (total score ¼ 3e12;
Supplementary Table A.2).

Symptoms of mental distress were measured using items from
the Brief Symptom Inventory.5 Participants had to indicate on a 5-
point rating scale how much they suffered from different depres-
sive and anxiety symptoms within the last 2 weeks. One of these
depressive symptoms items (feeling lonely) was excluded to pre-
vent conceptual overlap with the loneliness scale. The depressive
symptoms scale (total score ¼ 5e25) thus comprised five of six
items, and the anxiety symptoms scale (total score ¼ 6e30)
included all six items (Supplementary Tables A.3 and A.4).

Further variables were sex (male/female), age in years, high
school education or higher (yes/no), and living alone (yes/no).

Statistical analysis

To examine the cross-sectional and longitudinal associations
between the main variables, we performed a cross-lagged panel
analysis using the R-package lavaan 0.6e3.6 To adequately account
for the missing data, model estimation was conducted using full
information maximum likelihood with robust standard errors.

Results

Atwave 1, the average age of participants was 70 years (standard
deviation ¼ 6.6; range ¼ 60e89). Fifty-two percent of participants
were female, and 31% were living alone. Approximately 44% of
Fig. 1. We report the standardized parameter estimates (and the 95% confidence intervals w
symptoms (lower line) models. Single-headed arrows reflect regression and two-headed
pathway. Both models were controlled for age, sex, educational level, and living alone by
w1 ¼ wave 1, w2 ¼ wave 2.
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participants completed high school education or had a university
degree (Supplementary Materials B.1. and B.2.).

As regards cross-lagged panel analysis, we estimated separate
models for both the depressive symptoms and the anxiety symp-
toms scales as the main outcome variables (Fig. 1). Both models
demonstrated very good model fit (Supplementary Materials B.3.).
At wave 1, both the social restrictions and loneliness were posi-
tively associated with depressive and anxiety symptoms. At the
second wave, loneliness showed a positive correlation to both the
depressive and anxiety symptoms and the social restrictions.
Moreover, more perceived social restrictions at wave 1 predicted
more loneliness at wave 2, and vice versa, higher levels of loneli-
ness at wave 1 predicted more perceived social restrictions at wave
2.

As regards the mediation effect (see Fig. 1), it showed that more
perceived social restrictions at wave 1 predicted higher levels of
loneliness at the same point in time, which in turn predicted more
depressive and anxiety symptoms at wave 2. This indirect effect
was rather weak but significant for both the depressive symptoms
(b ¼ 0.05; 95% confidence interval [CI]: 0.01e0.09) and the anxiety
symptoms (b ¼ 0.06; 95% CI: 0.02e0.09) models. By contrast, no
direct effect of social restrictions at wave 1 on depressive and
anxiety symptoms at wave 2 was found.
Discussion

The COVID-19 pandemic is posing great challenges, and the entire
impact of this crisis on social and mental health of older adults is yet
to be understood. In this regard, the existing empirical evidence is
inconsistent. Although some studies suggest that the pandemic had
negative effects on older adults' feelings of loneliness and mental
health,2,3 other studies emphasized older adults’ resilience.7e9

The findings of this study contribute to the literature by
demonstrating potential delayed effects of COVID-19-related
loneliness on older adults' mental health in Austria. In our anal-
ysis, we could show that higher levels of perceived COVID-19-
related social restrictions predicted more feelings of loneliness,
which in turn were predictive of more depressive and anxiety
symptoms about 10 months later. These findings are in line with
previous studies, highlighting the importance of having close social
ithin square brackets) for both the depressive symptoms (upper line) and the anxiety
arrows correlation effects. The thick lines and the bold font highlight the mediation
regressing each of the main variables (at both waves) on each of these covariates.
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connections for an individual's mental health and emotional well-
being and that social disconnectedness due to imposed or self-
isolation, cessation of social activities, or reduced contact to fam-
ily members and friends could be a source of loneliness and mental
distress.1,3,10 Future research is encouraged to further investigate
the long-term trends in loneliness and mental health that resulted
from this unparalleled crisis.
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