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Abstract

We examine how social contacts and feelings of solidarity shape experiences of loneliness during the COVID-19 lockdown
in early 2020. From the PsyCorona database, we obtained longitudinal data from 23 countries, collected between March
and May 2020. The results demonstrated that although online contacts help to reduce feelings of loneliness, people who
feel more lonely are less likely to use that strategy. Solidarity played only a small role in shaping feelings of loneliness during
lockdown. Thus, it seems we must look beyond the current focus on online contact and solidarity to help people address
feelings of loneliness during lockdown. Finally, online contacts did not function as a substitute for face-to-face contacts
outside the home—in fact, more frequent online contact in earlier weeks predicted more frequent face-to-face contacts in
later weeks. As such, this work provides relevant insights into how individuals manage the impact of restrictions on their

social lives.
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At the end of 2019, a novel corona-virus disease (COVID-19)
arose that, by the start of 2020, had triggered a global pan-
demic. Many countries imposed lockdown-type measures
designed to curb the spread of the virus by limiting face-to-
face contacts. Citizens were ordered to stay at home as much
as possible, public spaces, shops, pubs, and restaurants were
closed, and public transport was limited. The pandemic and
the associated lockdown measures had an extensive impact
on people’s lives, not only because of concern for their health
but also concern for close others, and concern for the future
more generally. As the service and travel industry came to a
halt, many who had been employed in those sectors lost their
jobs (Arthur, 2021; Hoehn-Velasco et al., 2021). Many oth-
ers were required to work from home, in many cases while
also tending to children who could no longer attend school.
In sum, the pandemic and the associated lockdown represent
an exceptional circumstance which generated a great deal of
stress and uncertainty (Torales et al., 2020).

Meaningful social relationships and a sense of social con-
nectedness are essential to health and well-being (Baumeister
& Leary, 1995; Holt-Lunstad et al., 2015; Slavich, 2020),
and this is particularly true in times of stress and crisis, when
people rely on others to provide help and social support
(Haslam & Reicher, 2006; Taylor, 2006). However, during
lockdown, people’s social lives were severely disrupted as a
result of the measures outlined above. Possible increases in
loneliness and poor mental health were among the most
widely anticipated consequences of the lockdown (Brooks
et al., 2020), leading the public and researchers alike to con-
sider how people could satisfy their social needs, avoid social
isolation, and prevent loneliness in a time when people’s
social lives were severely restricted.

Both academic and public discourse identified online
contact and group solidarity as key strategies to avoid social
isolation and loneliness during lockdown. Specifically, many
public outlets suggested that people might be able to avoid
feelings of loneliness by replacing face-to-face contacts with
online forms of contact (Mental Health Foundation, 2020;

Office of National Statistics, 2020). Second, many have con-
sidered that a sense of solidarity might help people to feel
connected to the larger community (Joint United Nations
Program on HIV/AIDS, 2020; Purtill, 2020; World Health
Organization, 2020). That is, feelings of loneliness may be
avoided through feelings of solidarity with one’s group,
which offers a more indirect form of connectedness (Hunt &
Benford, 2004; Putnam, 2000; Subasi¢ et al., 2008). The
present research, then, examines how online contact and soli-
darity shaped feelings of loneliness over the course of the
lockdown. By analyzing whether there is evidence for the
ideas outlined above, our results will be informative in man-
aging (possible) future lockdown periods.

Using data from the global PsyCorona database (www.
psycorona.org), we studied responses to the COVID-19 pan-
demic in a convenience sample of 4,606 participants from 23
countries, over a 6-week period between late March and
early May 2020. Using a random intercept cross-lagged
panel model (RI-CLPM, Hamaker et al., 2015), we estimated
relationships between social contact, loneliness, and solidar-
ity at the between-person and within-person level. That is,
we assessed differences between individuals, and changes
within individuals over the course of lockdown. In this way,
we aimed to evaluate how lockdown affected people’s social
lives, and which factors shape people’s feelings of loneliness
as the lockdown progresses. Below, we elaborate on previous
research regarding the relationships among loneliness, social
contacts and solidarity.

Loneliness

Loneliness is defined as the felt discrepancy between a per-
son’s actual social connectedness and desired social con-
nectedness (Russell et al., 1980). People who perceive that
they are less connected than they would like to be, tend to
feel lonely. Such a lack of satisfying social relationships, and
associated feelings of loneliness, have a detrimental impact
on well-being and health (Heinrich & Gullone, 2006) with an
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impact comparable to smoking and obesity (Holt-Lunstad
et al., 2015). During the COVID-19 lockdown, feelings of
loneliness were expected to increase, given that social con-
tacts outside the household are reduced (Brooks et al., 2020;
Office of National Statistics, 2020). However, as data on the
lockdown are beginning to be published, empirical evidence
for this notion is mixed. For instance, cross-sectional data
from Luchetti and colleagues (2020) show that during lock-
down people did not seem to feel lonelier than they did
before the lockdown. However, Killgore et al. (2020) did
demonstrate an increase in feelings of loneliness in their
sample of individuals with a diagnosis of schizophrenia. The
Netherlands Institute for Social Research observed that
social loneliness remained stable over 2020 when consider-
ing the number of contacts, although there was an increase in
emotional loneliness—that is, the intimacy derived from
these contacts is reduced (de Klerk et al., 2020). In sum, it
seems reasonable to suggest that lockdown might lead to an
increase in feelings of loneliness, but empirical work con-
ducted thus far is less conclusive.

In integrating these findings, it is important to consider
that loneliness is not only a consequence of lack of connec-
tions, but feelings of loneliness also shape people’s subse-
quent tendencies to engage in social contacts (Cacioppo &
Patrick, 2008; VanderWeele et al., 2012). In terms of how
exactly loneliness impacts subsequent social tendencies,
two patterns have been described in previous literature.
Temporary feelings of loneliness can motivate people to
increase their social behavior, to compensate for loneliness
(Cacioppo & Patrick, 2008). Chronic forms of loneliness,
however, can lead people to withdraw—for instance, because
a person who feels chronically lonely experiences greater
fear of rejection (Cutrona, 1982; Goll et al., 2015), or as a
result of low mental health (Saeri et al., 2018). That is, peo-
ple who feel chronically lonely may actively withdraw from
social interaction. Given the temporary nature of lockdown,
we might suggest that any increases in feelings of loneliness
are temporary rather than chronic, thus inspiring people to
pursue more social connections. In sum, research suggests a
reciprocal relationship between loneliness and social contact
whereby (lack of) social contact impacts feelings of loneli-
ness, and feelings of loneliness in turn shape the pursuit of
social connectedness. Turning briefly to the public discourse
on this topic, it is worth noting that this reciprocal relation-
ship between feelings of loneliness and social contact does
not seem to be discussed in the media, or in communica-
tion from public health bodies. For instance, in the United
Kingdom, guidance from the National Health Service
emphasized the importance of maintaining social contact
during the lockdown, without discussing why it might be
particularly difficult to do so for those who experience feel-
ings of loneliness (e.g., National Health Service, 2020). As
such, the reciprocal relationship between loneliness and
social contact may represent an area where the public dis-
course does not accurately reflect people’s experiences
during lockdown. We aim to contribute to this question by

presenting longitudinal data which shed light on changes
within individuals, to capture reciprocal relationships
between loneliness and social contacts.

Face-to-Face and Online Contacts

When considering social contact and loneliness during lock-
down, we must differentiate between in-person or “face-to-
face” contacts, and social contact that takes place online. A
central feature of lockdown was that face-to-face contacts
with people outside of one’s household were severely
restricted throughout the lockdown period. In many coun-
tries, this was enforced by law, with fines given to those
found to violate regulations (e.g., in the United Kingdom, see
Metropolitan Police, 2020). In response to reduced levels of
face-to-face contact outside the home, people were encour-
aged to substitute their regular face-to-face contacts with
online contact with their friends and relatives (e.g., Mental
Health Foundation, 2020),! as a way of preventing loneli-
ness. Indeed, the psychological literature provides consider-
able evidence that online contacts are beneficial in combating
loneliness (e.g., Caplan, 2003; Nowland et al., 2018),
although more passive forms of internet use may be associ-
ated with an increase in loneliness (Stepanikova et al.,
2010). The relationship between online and face-to-face
contact has received considerable attention in the literature
on computer-mediated communication. This literature raises
the “displacement hypothesis,” which suggests that online
and face-to-face contacts function as substitutes—those
who have a great deal of online contact have fewer in-per-
son contacts. The lockdown context is characterized by a
degree of displacement—contacts that used to occur face-to-
face must now occur online. However, this is not a “natural”
displacement, but rather one that is enforced by external con-
straints, such as “shelter-in-place” orders. The displacement
hypothesis is contrasted with the “reinforcement” or “stimu-
lation” hypothesis, whereby those who have more extensive
online contacts also have more face-to-face contacts—in fact
this effect has received considerable empirical support in
recent work (Dienlin etal.,2017; Hall etal., 2019; Valkenburg
& Peter, 2007). This suggests that online contacts may have
the side effect of increasing people’s engagement in face-to-
face contacts (in spite of restrictions), which represents an
undesirable effect in the context of lockdown.

In sum, although it seems reasonable to suggest that
online contacts are beneficial in avoiding loneliness, it is less
clear whether online and face-to-face contacts function as
substitutes. The first aim of the current study, then, is to
examine whether people use online contacts as a substitute
for face-to-face contacts during lockdown.

The Role of Solidarity

Aside from seeking direct contact with others (e.g., through
online channels), people may also satisfy their needs for
social connectedness in more indirect ways that do not
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depend necessarily on direct contact with another person.
Specifically, feelings of solidarity can offer a sense of con-
nectedness and shared fate with a community, country, or
even the whole of humanity (Hunt & Benford, 2004; Putnam,
2000; Subasic et al., 2008). Solidarity has been defined in a
variety of ways, but key components of its definition are
mutual support and a sense of shared fate with another indi-
vidual or group (Louis et al., 2019). Increases in feelings of
solidarity and solidarity behaviors are common during and
after mass emergencies and disasters (Kaniasty & Norris,
2004; Nontis & Rocha, 2020; Rodriguez et al., 2006). We
examine the idea that greater solidarity is associated with
reduced feelings of loneliness over the course of lockdown.

Again, to situate these arguments in the public discourse,
it is worth noting that solidarity has also received a great deal
of attention in the public discourse surrounding lockdown.
The lockdown phase saw many local and global expressions
of solidarity (e.g., “Official Data Suggests Britons Are
Learning to Help Each Other,” 2020)—some focused on
practical support, such as neighbors helping each other with
grocery shopping (“Coronavirus: How Germany Is Showing
Solidarity Amid the Outbreak,” 2020), and some were more
symbolic, such as neighbors sharing a song from their balco-
nies (Thorpe, 2020) or “Clap for Carers” initiatives (https://
clapforourcarers.co.uk). Our analysis will shed light on
whether such feelings of solidarity were beneficial when it
comes to assuaging feelings of loneliness.

The Current Study

This study aims to examine how people satisfy their need for
social connectedness and avoid feelings of loneliness in a
time when face-to-face contact outside the home was
restricted as a result of the COVID-19 lockdown during
March—May 2020. We consider the impact of direct (online
contact) and indirect (solidarity) forms of social connected-
ness on feelings of loneliness over a 6-week period between
mid-March and early May 2020. Second, we situate our find-
ings within the public discourse on the topic of lockdown. In
doing so, we aim to shed light on the public understanding of
the impact of lockdown, and identify any discrepancies
between the topics discussed in the public discourse, and the
effects arising from the data.

We draw on data from the PsyCorona project (www.
psycorona.org)—a large-scale multi-national collaboration—
including observations from 23 countries. We use a longitu-
dinal design, collecting data at four time points over a 6-week
period at the height of lockdown. The longitudinal design
allows us to examine relationships at the between-person
level and the within-person level. The full conceptual model
is shown in Figure 2.

Hypotheses

We examined the relationships among feelings of loneliness,
social contacts, and solidarity over the lockdown period. We

raised the following hypotheses, differentiating between
relationships at the between-person level and at the within-
person level. Between-person effects are those that capture
differences between individuals, whereas within-person
effects are those that capture changes within individuals
over time. Given that we are interested in relationships
between the different variables, we do not raise hypotheses
for changes within a single variable over time, that is, we do
not raise hypotheses for the autoregressive effects.

First, we examined whether online contact is used as an
alternative to face-to-face contact during lockdown. This
question is best assessed by examining changes over time
within-persons, because at the between-person level any
negative relationship between the types of contact is likely to
be overshadowed by a general effect of sociability (Lee,
2009), which would produce a positive correlation among
the types of contact: people who are more sociable have
more contacts of both kinds. At the within-person level, we
hypothesized that a reduction in face-to-face contact in the
earlier weeks will lead to an increase in online contact in the
subsequent weeks (Hypothesis 1).

Hypotheses 2 and 3 focus on the relationship between
social contact (face-to-face and online) and loneliness. We
expected that loneliness is inversely related to both face-to-
face (Hypothesis 2a) and online contact (Hypothesis 2b) at
the between-person level—individuals who have fewer
social contacts are expected to feel more lonely relative to
those who have more frequent social contacts. However, we
expect that at the within-person level, the relationship
between these variables will look quite different. Specifically,
we expected (Hypothesis 3) a reciprocal relationship between
loneliness and online contact that is not visible at the
between-person level, whereby low levels of online contact
in the preceding week lead to increased feelings of loneliness
in the following week and feelings of loneliness lead people
to seek more online contact in the later weeks. We expect this
reciprocal effect to appear only for online contacts because
face-to-face contacts were so heavily restricted during the
period under study that little change was possible.

Hypotheses 4 and 5 focus on the relationship between
loneliness and solidarity. We expect that, at the between-per-
son level, loneliness is negatively correlated with solidarity,
so that people who feel more solidarity feel less lonely than
people who feel less solidarity (Hypothesis 4). Similarly, at
the within-person level, we expect that high levels of solidar-
ity in early weeks lead to reduced feelings of loneliness in the
later weeks (Hypothesis 5).

Method

Our longitudinal study was planned and embedded within
a larger longitudinal study examining the COVID-19
pandemic (PsyCorona project). For information on the
PsyCorona project, please refer to the Supplemental Material.
For the purposes of the current project, we extracted a sub-
sample of the complete dataset. The Supplemental Material
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Figure 1. Data from the Oxford severity index (Hale et al., 2020) showing the intensity of government mitigation measures in different

countries over the period under study.

gives details on how the dataset used in the current project
was extracted from the PsyCorona dataset (in the section
“Data Sharing Procedure”). Data were collected in line with
APA ethical guidelines.

Project Registration and Data Availability

The project was approved by the ethics board at the University
of Groningen under project number PSY-1920-S-0390, and
at NYU Abu Dhabi under protocol HRPP-2020-42. The
codebook for the full PsyCorona survey is available at https://
osf.io/ghyue/. Data and syntax for this project are available
at https://osf.io/rgxhz/?view_only=27e2cbc3311947¢39dbfd
088a48de71f. This project was not pre-registered.

Procedure

For the purposes of this project, we identified the lockdown
phase as running from the middle of March to the start of
May. There is some variance by country with regards to
when the lockdown started, what precisely it entailed, and
when it ended. This variance is captured in the multilevel
structure of our model, which uses Country as the Level 2
variable. Broadly however, around mid-March a large
number of countries had instituted some form of lock-
down, or were preparing to begin lockdown, as can be seen
in Figure 1 (based on the Oxford Stringency database;
Hale et al., 2020). At the start of May, several countries
were beginning to relax their lockdown restrictions (see

Figure 1), and as such we considered the start of May to be
a suitable cut-off point. In sum, our analysis focuses on a
time period from the March 19 to May 2.

All waves of the survey were hosted on the Qualtrics plat-
form. Participants were recruited to the baseline survey
through a variety of different channels, including the per-
sonal and educational networks of the researchers, and social
media channels. At the end of the baseline survey, partici-
pants were asked whether they were willing to be contacted
for follow-up surveys, and if so, to provide their email
address. Those who did so were then sent an email on the
Friday of the following week to invite them to take part in the
follow-up surveys.

The variables of interest in the current project were
embedded in a broader survey (for details please refer to the
PsyCorona codebook at https://osf.io/ghyue/). Generally, the
four survey waves were similar in structure. When partici-
pants accessed the survey, the first page asked them to choose
the language in which they wanted to complete the survey.
They were then provided with project information and asked
to provide/renew informed consent. The number of face-to-
face and online contacts people had had in the last week were
assessed at the start of the survey, as were feelings of loneli-
ness. For those waves that included the measure of solidarity
(T,, T,, T,), this measure was included toward the end of the
survey. Demographic information was included right at the
end of the baseline survey, but was not repeated in subse-
quent waves. Participants indicated their age, gender, coun-
try of residence and nationality.


https://osf.io/qhyue/
https://osf.io/qhyue/
https://osf.io/rgxhz/?view_only=27e2cbc3311947c39dbfd088a48de71f
https://osf.io/rgxhz/?view_only=27e2cbc3311947c39dbfd088a48de71f
https://osf.io/qhyue/

van Breen et al.

1321

T, Solidarity
16 |19) 21 |
| |
T, Loneliness T, Loneliness

3 1\ F 1 1 I
1 l 3 17 l 20 l I
X Nt
Ty Online contact gl T, Online Contact
[ | R
l 9 v *

Ty F-t-F Contact T, F-t-F Contact

' I 1 I |

) 0| | a2 I 61 | 64
l | s2 |
i 1 -

a4
| 7, Solidarity T, Solidarity |
T T W 11
sla) @) @ 60 |63 65
bl o L1
T; Loneliness 2 T4 Loneliness
S0

) TI
|
L

T3 Online Contact o T4 Online Contact
54
L] T
[ I | 55 I |
40 | | =iB 62 I '
. ls !
N T F-t-F Contact 5:8 T, F-t-F Contact

Figure 2. Representation of the analytical model.

The baseline survey was disseminated between March 19
and April 14, 2020. Follow-ups were disseminated on Friday
April 11, Friday April 18, and Friday April 25.

Participants

As noted above, our analysis focuses on a time period from
March 19 to May 2. To be eligible for inclusion, participants
needed to have completed the baseline survey, and at least
two (but possibly three) follow-up surveys by the cut-off
date (May 2). To allow for country-level analyses, we
selected only those participants from countries that had a
minimum of 20 participants. The countries included are:
Argentina, Australia, Canada, Croatia, France, Germany,
Greece, Hungary, Indonesia, Italy, Kazakhstan, the
Netherlands, the Philippines, Serbia, Romania, Russia,
Singapore, South Africa, Spain, Turkey, Ukraine, the United
Kingdom and the United States.

The criteria above yielded a convenience sample of
4,606 participants, who—by May 2, 2020—had completed
the baseline survey and (at least) two follow-up surveys. Of
these participants, all completed the baseline (T,). T,
included 3,777 participants, T, included 4,111 participants,
and T, was completed by 3,478 participants. Key demo-
graphics are shown in Table 1.

We did not conduct an a-priori power analysis—we
included as many participants as could be collected during
the period under study (March 19 to May 2, 2020). Power
analysis procedures that apply to RI-CLPM designs are not
readily available, and other papers using this procedure do
not commonly offer power analyses (e.g., Osborne et al.,
2020). Nevertheless, to provide an indication of the power

achieved with this sample, we conducted a sensitivity analy-
sis using G*Power (Faul et al., 2009). In this analysis, we
include all the paths to be estimated as predictors (N = 65,
see Figure 2) in a multiple regression model. Given a = .05,
and power is 1 — 3 = .80, a sample of N = 4,606 can reliably
detect relationships where B = .049 or larger.

Measures

Below, we describe the measures of central interest for the
current study.

Face-to-face and online contact. The frequency of face-to-face
contact and of online contact were assessed separately, by
asking participants: “In the past 7 days, how many days did
you have face-to-face [online] contact with friends and rela-
tives outside your household? These items were rated on an
8-point scale ranging from 0 to 7 days. Contact was mea-
sured at baseline (T,), and in each of the follow-up waves
(T,~T,). Note that we ask specifically about friends and rela-
tives, excluding more casual contacts (e.g., a cashier at the
supermarket). As such, our measure focuses on the more
meaningful contacts outside of one’s household.

Loneliness. Feelings of loneliness were assessed with three
items in the baseline survey, of which one item was repeated
in the follow-up surveys, and this item was used in our analy-
sis. The loneliness item was “During the past week, did you
feel lonely?” The item was rated on a 5-point Likert-type
scale, ranging from 1 (never) to 5 (all the time). Feelings of
loneliness were measured at baseline (T,), and in each of the
follow-up waves (T,~T,).
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Table 1. Overview of Demographics.

Demographic Percent of total sample

Age (years)

18-34 43.9
35-54 372
>55 18.9
Gender
Women 72.9
Men 26.2
Non-binary 0.9
Country of residence
Argentina 0.8
Australia 0.5
Canada 23
Croatia 23
France 32
Germany 25
Greece 6.3
Hungary 32
Indonesia 1.5
Italy 22
Kazakhstan 1.3
The Netherlands 7
The Philippines 1.3
Republic of Serbia 52
Romania 1.6
Russia 0.7
Singapore 0.8
South Africa 0.5
Spain 13.7
Turkey 1.7
Ukraine 1.4
The United Kingdom 44
The United States 355
Citizenship
Citizen 934
Immigrant 6.6
Survey language
English 47.9
Spanish 14.5
Other 37.6

Solidarity. Feelings of solidarity were assessed with two
items average between-person correlation per wave (r > .60,
p < .001), one focusing on solidarity with others within
one’s country (“I feel a sense of solidarity with people in my
country”), and the other focusing on solidarity with those in
other countries, both rated on a S5-point Likert-type scale
ranging from 1 (strongly disagree) to 5 (strongly agree).
Feelings of solidarity were measured at each of the follow-up
waves (T,—T,). For each wave, the responses to the items
were averaged into a single measure of solidarity (Spear-
man—Brown reliability coefficient for two item scales at the
different time points was .77 [T,], .76 [T,], and .78 [T ]).

Random factors: Country of residence. To account for differ-
ences between countries, we included country of residence
as a control variable.

Analytical Procedure

The data has a longitudinal structure: the central concepts are
measured at four different time points. We ran an RI-CLPM
analysis (Hamaker et al., 2015) using MPLUS (L. K. Muthén
& Muthén, 1998-2017). Traditional cross-lagged panel mod-
els do not separate within-person change from between-per-
son stability and can lead to incorrect conclusions (Berry &
Willoughby, 2017; Hamaker et al., 2015; Osborne & Sibley,
2020). RI-CLPM is able to model between-person differ-
ences by estimating a random intercept for each variable
across four time points. This is done by fixing the factor
loadings of each variable at each time point to 1, and by
allowing the random intercepts to correlate. These random
intercepts reflect the average levels of two types of contact,
loneliness and solidarity for each participant across all time
points. To model within-person changes, we created within-
person centered latent variables, constrained factor loadings
for each measurement occasion to 1 and the residual variance
to 0. Next, the within-person latent variables at later time
point were regressed onto the within-person latent variables
at earlier time. We let the model estimate the covariances
between all within-person latent variables at each time point.
However, the covariance between random intercepts and the
within-person measures at T, (or T, for Solidarity) were con-
strained to 0. One additional issue is that the autoregressive
effects in RI-CLPM do not capture stability, but within-
person carry-over effects—whether a variable increases or
decreases within people over time (Osborne & Sibley, 2020).
Finally, to account for nesting and non-normal distribution of
contact variables, we estimated the model using maximum
likelihood estimation with robust standard errors (MLR)
that can handle missing data and it is robust to violations of
normality and non-independence of data (B. Muthén &
Asparouhov, 2002). Given that we had information available
on participants’ country of residence, we ran the model with
and without country-level nesting, to explore whether there
are country-level differences. In the “Results” section, we
report all findings that reach significance at the p < .05 level.
However, the large sample size allowed for many effects to
reach traditional levels of statistical significance. Therefore,
we chose to focus our interpretation on those findings that
passed a more conservative threshold and reach significance
at p < .01 or smaller. Figure 2 shows a visual representation
of the full model to be fitted.

Preliminary Analyses

Attrition analysis. There was larger attrition in the last wave
(i.e., 24.5%) compared with the earlier waves (T, = 18%);
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Figure 3. Random intercept cross-lagged panel model.

Note. The model is fully saturated with cross-lagged and auto-regressive paths included. However, for clarity, only paths that reach significance are shown.

*p < 05, *p < 0. %%p < 001

T, = 10.7%). Importantly, those who felt more lonely at
baseline were less likely to participate in the last wave than
those who felt less lonely, p = .12 (SE = .03), p < .001, as
well as those who less online contact, § = —.04 (SE = .01),
p = .003. Please refer to Table B in the Supplemental Mate-
rial for further details.

Results

We fit an RI-CLPM (Hamaker et al., 2015), which models
both between-person variance and within-person change.
The results are shown in Figure 3. The model was a good fit
to the data: ¥*(30) = 84.35, p < .001; CFI = .997; RMSEA
=.02,90% CI = [.015,.025], SRMR = .013 (Hu & Bentler,
1999). Table 2 gives the descriptive statistics, including
descriptive statistics per country. Bivariate correlations
between the central variables at the different time points can
be found in Table C in the Supplemental Material.

We first describe auto-regressive effects, examining how
each of the key variables changed over the course of the four

measurement points. We did not raise hypotheses regarding
the autoregressive effects because our central interest was
the relationships between variables, rather than changes in a
single variable. After describing the autoregressive effects,
we turn to the hypotheses. An overview of the autoregressive
effects is shown in Table 3. Feelings of loneliness increased
within people, from T, to T, and from T, to T,. The number
of face-to-face contacts outside the home first decreased
from T, to T,, but then increased, from T, to T, and from
T, to T,. Similarly, the number of days on which people had
online contacts with others first decreased somewhat between
T, and T,, and then showed a small increase in later weeks.
Solidarity increased between T, and T,.

Hypothesis Tests

Regarding the relationship between the two types of contact,
online contact and face-to-face contact were not correlated at
the between-person level, f = —.01 (SE = .02), p = .727. At
the within-person level, Hypothesis 1 suggested that during
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Table 2. Descriptive Statistics for the Central Variables at All Time Points, Separated by Country.

Face-to-face contact Online contact

Loneliness Solidarity

Country T, T, T, T, T, T, T, T, T, T, T, T, T, T, T,
Total

M 1.55 1.38 1.55 1.77 4.68 4.28 4.15 4.05 2.28 2.39 2.37 2.32 0.93 0.90 0.94

SD 2.21 2.02 2.11 2.17 241 2.38 2.38 2.45 .13 I.10 1.09 1.08 1.30 1.29 1.29

N 4,606 4,606 4,606 4,606 4,606 4,606 4,606 4,606 4,606 4,606 4606 4606 4,606 4,606 4,606
Argentina

M 0.85 0.66 .13 1.00 5.71 5.65 5.44 5.44 2.10 2.34 2.16 2.16 1.36 1.23 |.64

SD 1.58 1.30 1.79 I.11 1.69 1.77 1.81 1.79 I.10 1.16 0.92 0.95 .17 1.23 1.02

N 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39
Australia

M 243 1.13 1.21 2.00 4.40 3.94 3.63 3.17 2.05 2.50 2.37 2.17 091 0.89 1.00

SD 2.75 1.36 1.62 1.81 2.16 2.08 2.50 2.04 0.92 1.03 1.07 0.92 1.46 0.99 .16

N 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21
Canada

M 1.69 1.32 1.63 1.95 4.59 4.42 4.03 3.86 2.55 2.67 2.59 261 .16 1.05 1.15

SD 2.12 1.82 2.04 2.29 2.39 2.13 2.50 243 .16 1.03 1.19 0.96 1.07 I.16 1.02

N 106 106 106 106 106 106 106 106 106 106 106 106 106 106 106
Croatia

M 1.69 2.33 2.20 2.52 4.70 4.14 421 3.94 2.44 2.35 221 2.19 1.54 1.39 1.29

SD 222 2.32 2.12 1.94 227 2.40 243 2.45 .11 1.01 1.06 1.02 1.14 1.17 I.15

N 106 106 106 106 106 106 106 106 106 106 106 106 106 106 106
France

M 1.30 0.99 1.37 1.48 5.45 494 4.47 4.40 2.09 2.27 222 2.18 0.82 0.86 0.83

SD 2.33 1.86 2.15 2.24 1.99 2.14 2.29 2.31 1.09 .13 I.10 1.12 1.32 1.10 1.26

N 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149
Germany

M 1.94 1.88 2.25 2.55 5.20 4.67 4.16 401 1.91 1.98 1.96 1.94 1.60 1.63 |.66

SD 2.25 2.02 2.26 2.12 2.04 2.16 2.09 2.35 1.00 1.02 1.02 1.05 1.01 0.96 0.92

N 115 115 115 115 115 115 15 115 115 115 15 115 15 115 115
Greece

M 1.59 1.67 2.26 2.62 5.65 522 5.0l 5.06 2.28 2.31 2.35 2.29 0.97 1.08 1.07

SD 2.18 2.10 2.28 242 1.88 2.08 2.27 2.16 111 1.10 1.03 1.10 .11 1.05 .14

N 288 288 288 288 288 288 288 288 288 288 288 288 288 288 288
Hungary

M 1.19 1.28 1.52 1.31 4.54 3.78 4.17 3.96 2.64 2.86 2.69 2.56 1.05 1.23 .17

SD 1.83 1.59 1.61 1.41 2.19 242 2.30 2.35 1.22 1.07 1.08 .16 I.10 1.04 I.14

N 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149
Indonesia

M 2.87 2.67 2.52 2.85 4.50 3.53 3.82 3.12 2.30 2.51 2.36 2.47 0.71 0.69 0.60

SD 2.77 2.63 2.62 2.75 2.47 2.35 241 2.46 1.29 1.10 1.21 1.12 0.99 1.02 1.31

N 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70
Italy

M 1.35 1.21 1.86 1.94 5.92 543 5.21 5.12 2.35 2.46 2.59 2.56 1.32 1.18 .13

SD 2.24 1.75 2.38 242 |.85 2.03 2.02 2.14 1.05 0.95 1.00 0.96 0.98 .17 1.24

N 103 103 103 103 103 103 103 103 103 103 103 103 103 103 103
Kazakhstan

M 1.36 1.50 111 2.18 5.02 3.88 3.89 3.73 241 2.31 2.50 2.55 1.02 0.64 0.88

SD 1.97 2.00 1.70 2.64 2.32 2.19 2.30 2.47 1.28 1.32 1.21 .13 0.98 1.12 0.99

N 58 58 58 58 58 58 58 58 58 58 58 58 58 58 58
The Netherlands

M 1.67 2.05 2.06 2.40 4.50 443 4.17 3.62 201 2.15 2.28 2.26 1.26 .16 1.07

SD 2.06 2.06 1.91 1.96 2.34 2.20 2.27 2.45 1.04 0.99 1.03 1.05 0.96 0.99 1.06

N 323 323 323 323 323 323 323 323 323 323 323 323 323 323 323

(continued)
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Table 2. (continued)
Face-to-face contact Online contact Loneliness Solidarity

Country T, T, T, T, T, T, T, T, T, T, T, T, T, T, T,
The Philippines

M .34  0.66 1.42 1.00 447 374 386 367 283 28I 292 271 030 0.1 0.39

SD 231 1.65 232 204 242 267 236 235 1.20 1.17 1.10 1.02 1.20 1.37 1.34

N 58 58 58 58 58 58 58 58 58 58 58 58 58 58 58
Republic of Serbia

M 1.19 1.32 1.67 198 545 526 502 472 225 227 229 230 097 1.04 1.05

SD 1.73 1.82 1.99 1.99 1.90 199 210 229 1.03 1.01 1.05 1.08 1.37 1.36 1.28

N 240 240 240 240 240 240 240 240 240 240 240 240 240 240 240
Romania

M .19 1.40 1.54 1.80 5.0l 473 449 417 255 260 240 242 1.43 129 0.96

SD 1.79 1.98  2.00 198 228 238 213 259 1.33 1.43 1.22 I.14 |.44 I.15 1.32

N 74 74 74 74 74 74 74 74 74 74 74 74 74 74 74
Russia

M 1.47 1.88 1.32 122 528 504 518 389 219 217 236 1.78 075 0.70 I.11

SD 229 258 245 202 222 214 216 28I 1.23 1.09 .10 0.88 1.42 1.13 1.23

N 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32
Singapore

M 379 2.00 1.59 197 377 370 38 333 28 270 235 270 052 066 085

SD 2.6l 257 274 280 277 225 242 247 I.11 I.15 1.01 1.06 1.05 1.20 I.15

N 39 39 39 39 39 39 39 39 39 39 39 39 39 39 39
South Africa

M 3.00 205 1.78 224 504 377 465 410 224 250 243 252 098 I.11 1.36

SD 277 255 243 239 252 254 23l 2.64 1.23 1.22 I.16 1.21 0.91 1.19 1.09

N 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25
Spain

M 082 084 089 1.01 577 523 512  5.09 193 218 219 21l 1.89 1.85 1.76

SD 1.71 1.76 1.77 1.78 1.79 2.0l 2.04 206 1.07 1.06 1.04 .02 0.99 1.02 1.03

N 631 631 631 631 631 631 631 631 631 631 631 631 631 631 631
Turkey

M 142 0.88 1.24 1.41 508 500 423 392 246 254 264 261 -053 -032 -021

SD 1.84 1.38 1.71 1.87  2.08 1.91 207 225 1.08 1.17 1.12 I.14 1.39 1.48 1.43

N 79 79 79 79 79 79 79 79 79 79 79 79 79 79 79
Ukraine

M 2.02 1.63 221 210 473 458 465 384 206 220 202 208 040 0.63 040

SD 238 200 227 233 240 252 215 250 1.09 1.05 1.08 1.06 I.15 1.13 1.36

N 63 63 63 63 63 63 63 63 63 63 63 63 63 63 63
The United Kingdom

M 1.58 1.21 1.50 1.60 471 448 4.09 421 2.11 220 212 219 086 08I 0.78

SD 2.17 192 227 217 246 229 235 23l I.15 I.14 I.10 [.13 1.18 1.21 1.13

N 204 204 204 204 204 204 204 204 204 204 204 204 204 204 204
The United States

M 1.76 1.41 1.46 .69 380 345 338 330 244 25I 247 242 047 040 045

SD 237 208 213 221 2.58  24lI 239 247 .12 1.10 I.10 1.09 1.29 1.29 1.31

N 1,634 1,634 1,634 1,634 1634 1,634 1,634 1,634 1634 1634 1634 1,634 1,634 1634 1,634

lockdown online contacts would replace face-to-face con-
tacts, that is, a negative association between the two types of
contact. Instead, results showed that (when controlling
for T, face-to-face contact) more frequent online contact in
earlier weeks predicted more frequent face-to-face contacts
outside the home in later weeks, T,-T;, B = .07 (SE = .02),
p =.001; T,-T,, B = .08 (SE = .03), p = .002. That is, there

was no support for Hypothesis 1 that online contact was used
as an alternative to face-to-face contact.

Loneliness was not associated with face-to-face contact
outside the home at the between-person level, § = —.03
(SE = .02), p = .164, and as such there was no evidence for
Hypothesis 2a. However, there was support for Hypothesis
2b regarding online contacts: feelings of loneliness were
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Table 3. Overview of the Autoregressive Effects Modeling Change in Each of the Central Variables.

FromT, to T,

From T, to T, FromT;to T,

Autoregressive effect b (SE) p-value b (SE) p-value b (SE) p-value
Loneliness .02 (.04) 572 21 (.04) .000 .24 (.03) .000
Online contact —-.05 (.02) .025 .05 (.03) 117 .23 (.03) .000
Face-to-face contact —.10 (.04) .009 11 (.04) .006 .33 (.03) .000
Solidarity — — .06 (.06) .378 .20 (.05) .000

lower among people who had more online contacts com-
pared to people who had fewer online contacts, f = —.08
(SE = .02), p < .001.

Hypothesis 3 then focused on the relationship between
loneliness and online contacts at the within-person level, we
postulated a reciprocal relationship between loneliness and
online contact. In line with this, more online contact (T,) pre-
dicted a decrease in loneliness (T,), B = —.08 (.03), p = .005.
However, the idea that loneliness would lead people to com-
pensate by seeking more online contacts in the subsequent
week was not supported, as more lonely people (T,) reported
Sfewer online contacts (T,), B = —.11 (.04), p = .003. In sum,
loneliness and online contact were indeed reciprocally
related over time, but the relationship took a different form
than hypothesized: Online contacts were reduced as a conse-
quence of increased loneliness.

In line with Hypothesis 4, people who reported more
solidarity felt less lonely than people who felt low solidar-
ity, B = —.19 (.02), p < .001. Solidarity did not predict
changes in feelings of loneliness at the within-person level
(T,~T,-T,, p > .35),%> and as such there was no evidence for
Hypothesis 5.

In sum, then, the hypotheses regarding the between-per-
son effects were largely supported (Hypotheses 2 and 4), but
a more complex picture emerged for the within-person
effects (Hypotheses 1, 3, and 5). We elaborate on these pat-
terns in the Discussion section.

Exploratory Analyses

Our hypotheses focused on the impact of social contacts and
solidarity on loneliness, but for completeness, we will briefly
discuss the relationships among social contact and solidarity.
At the between-person level, people who reported more soli-
darity also had more online contacts, f = .01 (.02), p < .001,
and also slightly reduced face-to-face contacts, B = —.05
(.02), p = .024, relative to people who felt low solidarity. At
the within-person level, solidarity did not predict changes in
online contacts (T,~T,-T,; all p > .671), or changes in face-
to-face contacts (T,-T,-T,; all p > .353). In sum, relation-
ships among solidarity and social contacts appeared only at
the between-person level.

We considered several alternatives to the model described
above, specifically we considered models that included
country of residence as a nesting factor, as well as a model

including age and gender as control variables. The differ-
ences between the model we report above and the alternative
models were negligible—please refer to the Supplemental
Material for details.

Discussion

In this article, we studied how social contacts and feelings of
solidarity shape experiences of loneliness during the COVID-
19 lockdown. Our analyses demonstrated that fewer online
contacts were associated with more loneliness at the between-
person level (in line with Hypothesis 2b). Solidarity and lone-
liness were also negatively correlated at the between-person
level, so that greater solidarity was associated with lower
feelings of loneliness (in line with Hypothesis 4). These find-
ings suggest that both solidarity and the availability of online
contact can help people manage the strain of lockdown. When
we consider changes within people over time, however, our
hypotheses received only weak support. We only found sup-
port for the idea that more frequent online contacts are associ-
ated with reduced feelings of loneliness the following week,
and as such Hypothesis 3 was partially supported.

The unexpected patterns may nevertheless be informa-
tive. First, results showed that, after an initial drop (T,-T,),
the number of face-to-face contacts outside the home began
to increase in the later weeks (T,~T,; T,-T,). Second, the
number of online contacts also increased over time, but they
did not replace face-to-face contacts (as Hypothesis 1 sug-
gested). Within individuals, more frequent online contact
with friends and relatives within a given week, predicted
more frequent face-to-face contacts with them in subsequent
weeks. Such a positive relationship between the types of
contact is in line with evidence for reinforcement effects
(e.g., Dienlin et al., 2017) in the literature on computer-
mediated communication. The positive relationship between
online and offline contacts over the weeks might be explained
with reference to general sociability (as noted above),
whereby those who have more online contacts also have
more face-to-face contacts outside the home (Lee, 2009),
relative to those who have few online contacts, simply
because they are more sociable. However, an effect of socia-
bility cannot explain our findings here, because our current
findings identify change within individuals over the weeks.
Rather, this effect might arise because online contact with
one’s friends and family makes people more acutely aware of
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the desire to meet face-to-face, making it more difficult to
resist the “temptation” the following week. More practically
speaking, people might use the online contact moment to
make plans to meet face-to-face the following week. In sum,
it seems that the pursuit of social connectedness can translate
to behavior that—from an epidemiological perspective—
constitutes risk behavior, namely, more frequent face-to-face
contact during lockdown. This finding is in line with the pat-
terns demonstrated elsewhere (e.g., Rijksinstituut voor
Volksgezondheid en Milieu, 2020).

Turning to feelings of loneliness, several interesting pat-
terns appeared. We saw that—as expected—Ioneliness and
online contact showed reciprocal influences. Greater feel-
ings of loneliness at T, were associated with reduced online
contacts at T,. Less frequent online contacts at T, then pre-
dicted greater feelings of loneliness at T, (in line with
Hypothesis 4a). This finding suggests that people who feel
more lonely are less likely to pursue online contacts, which
in turn leads them to feel more lonely, and thereby creating a
“vicious cycle” of loneliness (see also Cacioppo & Patrick,
2008; Caplan, 2003; Saeri et al., 2018). We had argued that
feelings of loneliness would motivate people to seek more
contacts the following week (Hypothesis 4a), based on the
fact that the temporary nature of the lockdown would result
in feelings of loneliness that are situational rather than
chronic. However, our findings suggest that the feelings of
loneliness triggered by lockdown function more as chronic
feelings of loneliness—Ileading people to withdraw further.
This finding might be integrated with findings from previous
work by suggesting that the lockdown did not lead to
increases in feelings of loneliness overall (Luchetti et al.,
2020), but specifically affected those who are already at risk
of (chronic) loneliness (see also Killgore et al., 2020).

Regarding the relationship between feelings of loneliness
and solidarity, feelings of solidarity seemed to have little
effect on people’s feelings of loneliness during lockdown.
There was little change in solidarity over the study period—
feelings of solidarity neither increased nor decreased.
Furthermore, any small changes in solidarity that did occur
did not impact feelings of loneliness. In interpreting this
finding, it is worth noting that our measure of solidarity was
included from T, (early April) onwards, that is, our findings
cannot speak to any effects that solidarity might have over a
longer time period, or any changes that may have occurred
earlier in the pandemic.

Although our research question (and hypotheses) focused
on loneliness, we analyzed interrelationships among all vari-
ables, including the relationship between contacts and soli-
darity. Regarding this relationship, we might have expected
that solidarity would affect the contacts people seek.
Research has shown that solidarity encourages normative
behavior (Drury et al., 2016; Gee & McGarty, 2013), and in
this context, this might translate to a tendency to avoid face-
to-face contact, and focus on online contact instead, in line
with government guidelines. There was some evidence for

this at the between-person level—people who felt greater
solidarity had more online contacts and (somewhat) fewer
face-to-face contacts than those who felt less solidarity. As
such, this finding suggests that at the population level greater
solidarity is associated with greater norm compliance.
However, these effects did not come across at the within-
person level—that is, there was no evidence that feelings of
solidarity produced changes in behavior on a week-by-week
basis.

Finally, we would like to raise two methodological points.
First, our analysis indicated very little difference between the
23 countries under study. This may be due in part to the fact
that we chose to focus on a time period when lockdown was
widespread and as such the situation in different countries
was relatively comparable, but nevertheless speaks to the
generalizability of these findings. Second, the attrition analy-
sis indicated that feelings of loneliness impacted attrition, so
that those who felt more lonely at baseline were less likely to
participate in the later survey waves. This may go some way
to explaining why absolute levels of loneliness did not seem
to increase over the course of lockdown (see the autoregres-
sive effects, as well as Luchetti et al., 2020). More generally,
this suggests that research is likely to underestimate true lev-
els of loneliness if those who are feeling especially lonely are
less likely to be represented in data.

One of the aims of this work was to situate our findings
within the public discourse surrounding lockdown. Overall,
we might say that the public discourse is quite accurate in
capturing differences between individuals. The between-per-
son effects showed that people who feel more solidarity and
have more online contacts, are less likely to feel lonely dur-
ing lockdown, relative to people who have fewer online con-
tacts and feel less solidarity. These between-person effects,
then, are in line with the public discourse on the topic (Mental
Health Foundation, 2020; Office of National Statistics, 2020;
World Health Organization, 2020). However, the within-per-
son effects arising from our analysis do not have clear paral-
lels in the public discourse. Specifically, the public discourse
does not seem to consider the reciprocal relationship between
loneliness and social contact, whereby people who feel
lonely find it increasingly difficult to pursue the social con-
nections they need. That is, encouraging online contact as a
method to avoid loneliness may be of limited use to those
who feel lonely.

In addition, the finding that solidarity did not predict
changes in feelings of loneliness has interesting implications
for policy. In a number of countries, government agencies
invested in generating a sense of solidarity among citizens,
for instance through advertising campaigns using variations
onatheme of “Stronger Together” (in Italy, in the Netherlands,
in the United Kingdom). However, very little change was
observed in levels of solidarity among our participants, and
those changes that did occur did not predict changes in the
behaviors under study (engagement in online and face-to-
face contacts). Although this issue was not the central
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objective of our study, it raises questions regarding the effec-
tiveness of such campaigns.

Finally, when discussing online contact as an alternative
to face-to-face contact the public discourse typically does not
consider whether people actually use online contact in this
way—our analysis suggests that online and face-to-face con-
tact do not function as substitutes. In sum, results from this
work show that, while the public discourse gives a relatively
accurate account of how different individuals are affected by
lockdown, changes within individuals over the course of
lockdown were not captured in the public discourse.

Strengths and Limitations

The dataset used in this work has both strengths and limita-
tions. First, the longitudinal nature of the dataset is a strength,
following people over a 6-week period during the height of
lockdown. At the same time, 6 weeks is a relatively short
period, and as such this dataset might be more accurately
described as “shortitudinal” (Dormann & Griffin, 2015).
Certainly, it seems reasonable to assume that phenomena
such as loneliness develop over longer periods of time, and
we might thus expect the effects we identify here to be
strengthened if the full lockdown had been longer. Second,
participants from many different countries were included in
the dataset. This feature, too, represents both a strength, in
the sense that many diverse perspectives were included, but
also a weakness, in the sense that not all countries were
equally represented—the United States and European coun-
tries were over-represented. Similarly, the sample included
more women than men. In sum, the sample represents a con-
venience sample, and as such is not representative of the gen-
eral population. Likewise, to what extent these results
generalize to other stressful contexts requires future study.

One further limitation that requires discussion is the fact
that the social contact variables focused on social contacts
outside the household. That was the domain that was most
restricted during the pandemic. However, it stands to reason
that social contacts within the household (i.e., household
composition) may also affect loneliness—when contacts out-
side the household are restricted a person who lives alone
may suffer more from that than a person who lives with oth-
ers. We incorporated household composition into our model,
and ran multiple group analyses to examine whether the pro-
cesses may indeed be different for those who live with others
and those who live alone. There was no evidence for such
differences, the results supported the idea of equivalence
across the two groups. This model is described in detail in
the Supplemental Material.

Conclusion

In this work, we examined how people can meet their needs
for social connectedness and avoid loneliness during the
COVID-19 lockdown when face-to-face contacts were

restricted. We analyzed the inter-relationships among feel-
ings of loneliness, solidarity, online contact, and face-to-face
contact using longitudinal data collected over a 6-week
period between March and May 2020. We situated these
findings within the public discourse on the lockdown to
highlight areas of misunderstanding between the public
interpretation of lockdown and the findings arising from the
data. Our analysis highlights, first, that although online con-
tacts are beneficial in combating feelings of loneliness, they
cannot fully substitute face-to-face contact. Second, our
analysis highlights that feelings of loneliness limited peo-
ple’s ability to reach out to others via available means (e.g.,
online contacts). In sum, our findings suggest that we must
look beyond the current focus on online contact and solidar-
ity if we want to help people address their feelings of loneli-
ness. We hope these findings will help to better understand
the social effects of lockdown, and—should future lock-
downs be required—prepare for those effectively.
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Notes

1. Note that here we do not mean exclusively online contacts.
Rather, the idea is that people use online forms of contact to
interact with people they would normally meet face-to-face.
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2. There was some evidence for a relationship in the opposite
direction whereby loneliness predicts solidarity: Solidarity at
Time 2 was predicted by loneliness at Time 1, § = —.08, SE =
.04, p = .019. However, this cross-lagged effect was very small
in size and not present at the other time points, so should be
interpreted with caution.
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