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Abstract

The COVID-19 pandemic and its lockdowns have uniquely challenged our social lives.

The current study seeks to explore changes in social cohesion on various psycho-

logical dimensions (trust, belonging, social interaction, social engagement) and social

system levels (family, friends, neighbours, institutions, nations), assessed in 3522

Berlin residents before, during, and after the first lockdown, and four times during

the second lockdown. The first lockdown had a consistently negative impact on psy-

chological dimensions of social cohesion. However, the picture was more nuanced

regarding social systems: micro-level cohesion with family members and neighbours,

andmacro-level processes of institutional trust and national and international belong-

ing increased, particularly in women. This suggests tend-and-befriend tendencies of

affiliation, and affirmation of political and national identities. However, social cohesion

collapsed during the second lockdown, indicating pandemic fatigue effects. Findings

suggest a multidimensional approach to social cohesion and highlight the relevance of

stressor duration in times of collective crisis.
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1 INTRODUCTION

The present article describes dynamic longitudinal changes in social

cohesion over the course of the COVID-19 pandemic in 2020 and

2021, specifically during two lockdowns in Germany. Social cohe-

sion is conceptualized as a multidimensional and multilevel construct,

which differentiates between psychological dimensions such as trust,

belonging, social interaction and engagement, as well as different

social groups these aspects refer to (e.g., family, friends, institutions,

states, etc.). The primary goal was to investigate whether the global

crisis of the COVID-19 pandemic, and repeated collective stressors
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such as lockdowns associated with social isolation and distancing,

led to a breakdown of social cohesion or whether, in line with theo-

ries on threat and stress responses, aspects of social cohesion rather

increased.

Social cohesion is a multidimensional and multisystem construct

that broadly refers to the degree of togetherness within a social entity.

It is a concept of relevance in the political and economic discourse,

and while it is academically most prominently discussed in the social

sciences, it is partly rooted in psychology and a topic of increas-

ing multidisciplinary research interest and endeavour (Moustakas,

2022). Historically, in the psychological literature, the concept of social
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cohesion traces back to early work on human cognition in the con-

text of social groups, including group membership and identification,

shared experiences within a group and attitudes towards a group (Fes-

tinger et al., 1950; Freud, 1921; McDougall, 1921). Social cohesion has

been defined on different system levels of social networks, which span

from micro systems of close relationships with family and friends, to

meso systems of relationships between larger networks within society

such as professional, cultural or religious groups, and macro systems

that include political and economic bodies (Bottoni, 2018; Friedkin,

2004). In relation to this multilevel structure, social interactions can be

divided into horizontal interpersonal relationships between individu-

als, and vertical relationships between the individual and public, state

or federal institutions (Chan et al., 2006). While contemporary empiri-

cal analyses of social cohesion suggest a conceptualization on multiple

dimensions, there is still no consensus on which dimensions exactly

(Bottoni, 2018; Schiefer & van der Noll, 2017). However, on the indi-

vidual level, some reoccurring indicators of social cohesion emerged,

which relate to a sense of social belonging or identity (Chan et al., 2006;

Fonseca et al., 2019; Schiefer & van der Noll, 2017), both interpersonal

and institutional trust (Bottoni, 2018; Chan et al., 2006; Dickes et al.,

2010), and patterns of social interaction and engagement or coopera-

tion (Chan et al., 2006; Fonseca et al., 2019; Schiefer & van der Noll,

2017).

Given this growing interest in a comprehensive and multidimen-

sional conceptualization of social cohesion (Chan et al., 2006; Fonseca

et al., 2019; Schiefer & van der Noll, 2017), we have recently pro-

posed a model of social cohesion based on psychology and related

this to prevailing frameworks of psychological resilience and mental

health (Silveira et al., 2022a, 2022b). In the context of the CovSocial

project, which longitudinally investigated the impact of the COVID-19

pandemic in 2020 and 2021 on various biopsychosocial dimensions of

vulnerability, resilience and social cohesion in a large sample of Berlin

citizens, we could show that psychological aspects of social cohesion

can be assessed on a time-stable trait as well as dynamic state level

during the first lockdown (see Supplement 1 for a detailed project

description). With regard to the latter, we found social cohesion to

be best described by a hierarchical factor model with general social

cohesion as a latent construct on the second-order level, and its mul-

tidimensional nature being reflected in four first-order psychological

dimensions of trust, a sense of belonging, social interactions and social

engagement (Figure 1). The model is further characterized by a dis-

tinction between different micro- and macro-level social systems, to

which these psychological dimensions refer. More specifically, trust or

belonging can, for example, refer to one’s closest social circles such as

family, friends or neighbours (micro-level social systems) or to insti-

tutions or even cities and nations (macro-level social systems). These

social systems are reflective of the multilevel nature of social cohesion

proposed in previous theoretical and empirical frameworks (Bottoni,

2018; Fonseca et al., 2019; Friedkin, 2004).

In our previous publication (Silveira et al., 2022b) we focused on

relating changes in general social cohesion to changes in psychological

vulnerability and resilience during the first lockdown of the COVID-19

pandemic in Germany (T1 to T3). We have, however, so far failed

to investigate longitudinal trajectories of social cohesion on both

the psychological construct level as well as the social system level

over the duration of two pandemic-related lockdowns in Germany

in 2020/2021 (T1 to T7). To close this gap, the current study seeks

to explore changes in the different dimensions and system levels

of the proposed social cohesion factor model during the COVID-19

pandemic over seven measurement time points covering before (T1),

during (T2) and after (T3) the first lockdown in 2020 and during the

second extended lockdown at the end of 2020 and beginning of 2021

(T4 to T7). Figure 1 depicts the factor model of social cohesion, on

which we base all our following analyses.

In particular, capitalizing on the multidimensional and multilevel

nature of social cohesion, we were interested in testing whether the

pandemic context provides evidence in support of theories, which sug-

gest that instead of becoming more egocentric or less trusting, people

show tendencies of increased altruism and cooperation (Taylor, 2006)

aswell as increasednorm-conforming behaviours (Fincher et al., 2008),

government support (Kay et al., 2008; Mueller, 1970), and affirmation

of cultural and political ideologies and identities when confrontedwith

stressors or collective crisis (Burke et al., 2013; Cohen et al., 2017;

Lambert et al., 2011). In line with such views, social cohesion has been

proposed to support resilience and better coping with stress (Greene

et al., 2015; Townshend et al., 2015). To investigate whether such the-

ories also apply to the particular nature of a global viral pandemic

associated with social isolation and social distancing was one goal of

the present study.

1.1 Social cohesion in times of crisis

Social relationships and environments are a central part of human

life, and are discussed as the strongest predictors of physical and

mental health and even mortality (Snyder-Mackler et al., 2020). In

times of crisis, humans are equipped with a range of biobehavioural

response patterns to maintain or promote protective and reward-

ing social relationships (Cohen & McKay, 2020; von Dawans et al.,

2012). Many different theories from the biological and social sciences

support such claims, yet they highlight different social behaviours

in response to stress and threats, for example caregiving (tend-

and-befriend; Taylor, 2006) or guidance seeking (rally around the

flag; Mueller, 1970), as well as biases to conformist ingroup values

(pathogen prevalence theory; Fincher et al., 2008), support or defence

of the government, religious beliefs (compensatory control theory;

Kay et al., 2008), cultural worldviews and close relationships (ter-

ror management theory; Pyszczynski et al., 2015). Since most of the

evidence on such stress responses is based on singular stressor expo-

sure or cross-sectional study designs, however, the dynamic nature of

social behaviour in the context of repeated and persistent stressors

is largely unknown. To integrate findings of social cohesion trajecto-

ries during the pandemic, we will refer to post-disaster research that

provides a useful framework to assign behavioural phenomena to spe-

cific temporal periods of disaster exposure and post-disaster recovery

(Math et al., 2015).
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1278 SILVEIRA ET AL.

F IGURE 1 Hierarchical factor model of social cohesion adapted from Silveira et al. (2022b). Box= observed variable; circle= latent factor

The COVID-19 pandemic and related lockdowns with public health

measures of social isolation and social distancing have been discussed

asprecursorsof far-reachingand lasting impactson societies at a global

scale.Many social and behavioural scientists raised awareness that the

psychological impacts on peoples’ well-being are a direct repercussion

not only of the physical threat of the virus, but also of the suspension of

nearly all social activities (Jetten, 2020;Marmarosh et al., 2020). In this

realmof research, social cohesionhasbeenapproachedbothas a target

of the pandemic shock and its threat to society, and as a resilience-

promoting factor that helps individuals and communities to better

cope with the challenges faced. Yet, despite an acknowledgement of

the tremendous social impacts alongside the imposed restrictions on

social lives, most COVID-19 studies on social cohesion have focused

on the latter. In this regard, it could be shown that particularly those

communities with strong social cohesion were able to more effectively

and resiliently cope with and recover from the COVID-19 pandemic

(Dayrit & Mendoza, 2020; Jewett et al., 2021; Razavi et al., 2020). The

relevance of social cohesion has been evidenced on psychological and

biological levels, asmarked for example by higher antibody response to

COVID-19 vaccination in individualswho experience higher degrees of

cohesion (Stephen et al., 2022). While this line of research focuses on

pre-existing ties between individuals and communities, there aremany

examples of how solidarity and social cohesion are actually produced

and fostered in times of crisis (Calo-Blanco et al., 2017; Fan et al.,

2020; Hawdon & Ryan, 2011; Uchida et al., 2014). Further supported

by notions of psychosocial gains from adversity, the pandemic may

thus have beneficial effects on social cohesion and the improvement of

psychosocial functioning in some individuals (Mancini, 2020). Indeed,

particularly at the beginning of the COVID-19 pandemic, across the

globe overwhelming levels of COVID-related volunteering, mutual

aid and support of vulnerable community members were reported

in themedia.

In a less positive light also, overall concerns have been raised that

cohesion within communities and societies may be substantially weak-

ened due to the pandemic (Borkowska & Laurence, 2021). In our own

work, we found that general social cohesion decreased during the first
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SOCIAL COHESIONDURING THECOVID-19 PANDEMIC 1279

F IGURE 2 Timeline of the COVID-19 pandemic with imposed restrictions and lockdowns in Germany in 2020 and 2021 in relation to the
sevenmeasurement occasions (T1 to T7)

pandemic-related lockdown from 22 March to 4 May 2020 in Berlin,

Germany, and recovered again once restrictions had been lifted in June

2020 (Silveira et al., 2022b). However, while this first lockdown was of

only 1 month in duration, the subsequent course of the pandemic was

characterized by extended lockdown periods over several months in

2020 and 2021 (Figure 2). TheCOVID-19 pandemic is thus not a singu-

lar and static stressor, and its impact on social emotion, cognition and

behaviour probably shifted over time.

Indeed, post-disaster research has identified several distinct phases

of stressor exposure and post-stressor recovery (Math et al., 2015).

These phases follow behavioural patterns that can be related to dif-

ferent aspects of social cohesion (Townshend et al., 2015). The first

phase after disaster expose, the so-called heroic phase, is character-

ized by altruistic prosocial behaviour and usually lasts for up to a few

weeks. This is followed by the so-called honeymoon phase, character-

ized by faith and trust in promises of rehabilitation and compensation

by the government and associated agencies that are conveyed by

media. During the subsequent disillusionment phase, social involve-

ment is fading, amplifying social imbalance and injustice. This phase

lasts from a few months to several years until communities and soci-

eties recover from the disaster in a final restoration phase. Despite the

uniqueness of the COVID-19 pandemic in reoccurrence and duration

of stressor exposure, and despite fundamental similarities between

both lockdown periods, different pandemic phases can be assumed,

accompanied by differential effects on psychosocial functioning. In line

with this, responses of solidarity and prosociality (social interactions

and social engagement) might thus either have been prevalent only

during the first lockdown, followedby a peak in trust in the government

(institutional trust) and then a disillusionment phase characterized by

decreased levels of social cohesion on all levels over time during the

second lockdown, or cycles of these phases might have been repeated

with the second lockdown.

Thus, another aim was to explore whether the general decline

in social cohesion observed during the first lockdown was repeated

during the second extended lockdown period, starting with a partial

lockdown implemented on 28 October, and transitioning into a strict

lockdown on 13 December 2020, or whether social cohesion rather

recovered and increased. Figure 2 depicts the different COVID-19

relatedmeasures implemented in Germany in the period from January

2020 toApril 2021. Finally,we aimed to explorewhether different time

courses could be observed for different dimensions of social cohesion

and social systems.

1.2 Dimensions of social cohesion

There are reasons to believe that different dimensions of social cohe-

sion may differentially be affected by the pandemic. Specifically, the

current study entails the dimensions of belonging, interpersonal and

institutional trust, quantity and quality of social interactions, and social

engagement, which have consistently been described as core dimen-

sions of social cohesion (Bottoni, 2018;Chan et al., 2006; Fonseca et al.,

2019; Schiefer & van der Noll, 2017).

A sense of social belonging is defined as the subjective feeling of

being an integral part of a social group or community (Hagerty et al.,

1992). In light of evolution, the cultivation of social bonds increases
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the likelihood of survival and prosperity. Thus, a sense of belonging is

understood as a fundamental human need (Baumeister & Leary, 1995).

While humans are innately motivated to seek social connection and

belonging and to avoid social threats, this need fluctuates according

to social and environmental context (Slavich et al., 2021). Particularly

in times of crisis, our sense of belonging as experienced in a cohe-

sive society is challenged. Many studies argue that the pandemic has

posed threats to social belonging in its early stage, while a decline in

social connection and an increase in loneliness was manifested (Folk

et al., 2020; McGinty et al., 2020; Vigl et al., 2022). However, a sense

of social belonging can also be sustained or even increased despite

physical distance and isolation (Milman et al., 2020; Saiz et al., 2021).

A suitable rationale for this is provided by the social identity theory

(Tajfel & Turner, 1986). Social identity in contrast to personal iden-

tity is characterized by including others in the conceptualization of the

self. Shifting focus towards shared experiences and shared goals when

facing times of crisis together promotes feelings of social belonging

and social identity (Allen et al., 2021). Based on social psychological

theories, social belonging in the context of the pandemic might be par-

ticularly expected to increase on amacro-level of society (national and

international belonging). For example, the pathogen prevalence theory

states that the threat of pathogen exposure can lead to behavioural

manifestations of collectivism (Fincher et al., 2008). In line with this,

levels of ingroup attraction (Meleady et al., 2021) and national belong-

ing were consistently found to be elevated during the first COVID-19

related lockdown in European countries (Wamsler et al., 2022).

Another key indicator of social cohesion is trust. Trust is conceptual-

ized on the interpersonal and institutional levels, reflecting horizontal

versus vertical social connections in micro versus macro systems (Bot-

toni, 2018;Chanet al., 2006). Institutional trust refers to an individual’s

belief in the trustworthiness, fairness and competence of the govern-

ment and its federal and state institutions. Interpersonal trust on the

other hand refers to trust in other people. It subsumes trust in people

of different social in-groups such as family or friends, as well as gen-

eral social trust towards people who are unknown (Newton & Zmerli,

2011). Trust in unknown fellow citizens is based on implicit assump-

tions of shared norms and value systems (Larsen, 2013). Due to its

association with feelings of public safety and compliance with public

health regulations, general social trust is assumed to facilitate socio-

political cooperation in mitigating the spread of the corona virus (Min,

2020). However, it is proposed that social trust is based on frequency

and quality of social interactions (Newton & Zmerli, 2011), a require-

ment that was curbed by the very nature of the COVID-19 pandemic.

Despite a link between the different forms of trust, and their capac-

ity to promote each other (Newton & Zmerli, 2011; Sønderskov &

Dinesen, 2016), they may be differentially impacted in times of crisis.

Findings on levels of trust during economic crises for example, sug-

gest that while trust towards political institutions was weakened, the

trust between individuals indeed remained unaffected (Ervasti et al.,

2019). In the context of the COVID-19 pandemic, generalized trust

after the first lockdown was found to be comparable to baseline lev-

els in a Norwegian sample (Thoresen et al., 2021). Besides, several

studies have already shown that particularly during early stages of the

pandemic, institutional and political trust increased (Baekgaard et al.,

2020; Davies et al., 2021; Sibley et al., 2020). This well-documented

and rather short-lived rally around the flag effect shows peoples’ gen-

eral inclination to respond to prevailing uncertainty and threats by

government support and trust that governing institutions will guide

them through difficult times (Lambert et al., 2011). However, during

the second lockdown, previous findings in a German sample showed

that while levels of interpersonal trust were similar to those before

the pandemic, trust in society decreased compared to pre-pandemic

levels (Burrmann et al., 2022). Based on this literature, we expected

trust in institutions (institutional trust) to increase during the first

lockdown in Germany, yet to decrease over the longer course of the

pandemic.

With regard to social engagement and prosocial behaviour, it has

long been argued that stress can evoke behavioural responses to seek

social affiliation, attachment and support, and that this in turn can

buffer the impacts of the stressor and facilitate recovery (von Dawans

et al., 2012). The biobehavioural tend-and-befriend stress response

as an alternative to the common fight-or-flight behaviour has been

documented in literature on animals and humans alike (Taylor, 2006).

Females in particular are found to exhibit protective behavioural pat-

terns of affiliation and caregiving (Nickels et al., 2017; Taylor et al.,

2000; Turton & Campbell, 2005). This behaviour serves to maintain

and establish social bonds and is proposed to be modulated by the

neuropeptide oxytocin (Campbell, 2008; Taylor, 2006). Since, in the

context of the pandemic, the very nature of measures implemented to

slow down the spread of the virus led to only few behavioural options

of interpersonal contact and social engagement, stress responses of

prosociality and social support were limited. Several studies on social

engagement thus focused on prosocial motivation and tendencies

as well as adherence with public health measures such as wear-

ing masks or keeping social distance (Čavojová et al., 2022; Dinić &

Bodroža, 2021; Hellmann et al., 2021; Serrano-Montilla et al., 2021).

In this line of research, increased social value orientation was found

at early stages of the pandemic in Germany as compared to pre-

pandemic levels for both gender (Hellmann et al., 2021). Evidence also

highlights thatwomen had a higher compliancewith public healthmea-

sures, whichmay indicate a higher other-oriented prosocial motivation

(Dohle et al., 2020; Galasso et al., 2020). Basing our research on these

considerations,we aimed to investigatewhether lockdownswere char-

acterized by increased tend-and-befriend behaviour, that is increased

effort in maintaining old or seeking new social connections (social

interactions), or by increased prosocial behaviour (social engagement).

With regard to social systems, pandemic related tend-and-befriend

behaviour might also be observable within families and friend cir-

cles (family and friends), or other micro-level systems (neighbours and

others).

In sum, the current study extends previous research of our lab on

social cohesion in the context of the CovSocial project that focused

only on the first three measurement occasions around the first lock-

down in early 2020 (T1 to T3; Silveira et al., 2022b). The first aim

was to explore how the general factor of social cohesion identified in

our multisystem and multidimensional factor model of social cohesion
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(Figure 1) was impacted not only by the first but also by the second

extended lockdown period from the end of 2020 to spring 2021 (T4 to

T7). Second, we aimed to investigate whether trajectories of the four

psychological dimensionsof social cohesiondifferentially changedover

the course of seven measurement occasions. Third, we aimed to inves-

tigate differential effects of the pandemic-related lockdowns on social

cohesion in different social systems. Fourth, and inspired by the ‘tend-

and-befriend’ hypothesis (Taylor et al., 2000), we aimed to explore

gender differences in these time courses.

More specifically, we aimed to explore whether previous theories

such as the tend-and-befriend hypothesis that postulates increased

cooperation and prosocial behaviour (i.e., social interactions, social

engagement, family, friends, neighbours and others) when confronted

with stressors, especially for women, or the rally around the flag

effect and compensatory control theory that suggests increased

institutional trust and government support (i.e., institutional trust),

or the pathogen prevalence and terror management theories that

suggest increased belonging with macro-systems such as nations

(i.e., national and international belonging), could be confirmed dur-

ing the COVID-19 pandemic on our different markers of social

cohesion. Furthermore, we were curious to test whether different

phases identified in post-disaster research (Math et al., 2015) such

as the heroic (i.e., social engagement), honeymoon (i.e., institutional

trust) and disillusionment phases (i.e., all factors of social cohesion)

could also be observed in the context of the different phases of the

COVID-19 pandemic with its unique features such as social isolation

measures restricting opportunities for help and social interaction or

engagements.

2 METHODS

2.1 Sample

The study sample of 3522 participants between 18 and 65 years (mean

age = 43.95 ± 12.69 years, 65.11% female) constitutes the main sam-

ple of the CovSocial project phase 1, which was initially planned as

a retrospective study on the first lockdown in Berlin, Germany (T1

to T3). Due to the ongoing nature of the pandemic, this sample was

invited to participate in monthly follow-up online surveys. Longitudi-

nal sample dropout was given for the measurement occasions T4 to

T7, with attrition-caused missingness of 36% at T4, 44% at T5, 51%

at T6 and 51% at T7 (Figure 2). See Supplement 1 for more informa-

tion on participant recruitment, exclusion, sample demographics and

representativeness.

The study is in accordance with the Declaration of Helsinki and

was approved by the ethical committee of the Charité – Univer-

sitätsmedizin Berlin, Germany (#EA4/172/20 and # EA1/345/20). All

studyparticipants providedwritten informed consent.While therewas

no direct financial compensation for study participation, five tablets

were raffled using random selection among those participants who

completed the first phase of the study.

2.2 Study design

The study consisted of a retrospective assessment period from 11

September 2020 to 7 December 2020, during which data for the first

three measurement occasions with relevance to the COVID-19 pan-

demic were collected, that is, before the first lockdown in Germany in

January 2020 (T1), during the first lockdown frommid ofMarch tomid

ofApril 2020 (T2), andafter the first lockdown in June2020 (T3). Longi-

tudinal assessmentof statemeasureswasextended toNovember2020

(T4), December 2020 (T5), January 2021 (T6) and March 2021 (T7),

with each assessment period taking place for a few days right after the

month of reference (see Figure 2).

2.3 Measures

State measures to assess the four psychological dimensions of social

cohesion over the course of the COVID-19 pandemic were pre-

sented at all seven measurement occasions (T1-T7) and consisted of

self-generated items. To account for multiple system levels of social

cohesion, each item regarding a sense of belonging, trust, social inter-

action and social engagement was phrased in the context of a different

social group.

A sense of social belonging was assessed using the Inclusion of

Others in the Self Scale (IOS; Aron et al., 1992). This scale was devel-

oped to measure feelings of closeness with another person or social

group indicated by the distance between a pair of circles, which can

be changed from a large distance (0) to complete overlap (100). One

of the circles represents the respondent (‘me’), and the other circle

referenced social groups on different system levels in seven items

(‘family’, ‘friends’, ‘neighbours’, ‘Berlin’, ‘Germany’, ‘Europe’, ‘world’).

Items of belonging were rescaled to the range of items of the other

scales (between 0 and 8).

Trust was assessed using a 9-point rating scale, ranging from not

at all (0) to very much (8). Items included targeted both interpersonal

trust (‘family’, ‘friends’, ‘neighbours’, ‘fellow citizens’) and institutional

trust (‘public media’, ‘police’, ‘Senate of Berlin’, ‘German chancellor’,

‘government’, ‘health system’, ‘science’).

Social interactionswere assessedwith regard to both frequency and

quality of interactions with another person or social groups including

‘partner’, ‘family members’, ‘friends’, ‘colleagues’, ‘supervisors’ or ‘oth-

ers’. Itemsweremeasuredona9-point rating scale,with valence ratings

ranged from very negative (−4) to very positive (4) and frequency rat-

ings ranging from never (0) to very frequently (8). Valence ratings were

rescaled tomatch the scale rangeof other items (0–8).Due toprevalent

relationship and employment status, which may have been exacer-

bated by the repercussions of the pandemic, items on partners and col-

leagues or supervisorswere not applicable in a large percentage of par-

ticipants (>20%). These itemswere dropped from themain analyses.

Social engagement was assessed with reference to seven social

groups, including ‘partner’, ‘familymembers’, ‘friends’, ‘neighbours’, ‘col-

leagues’, ‘supervisors’ and ‘others’. Thereby, items were presented in
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1282 SILVEIRA ET AL.

two blocks, regarding either the frequency of prosocial behaviour

by themselves towards other people or the frequency of prosocial

behaviour they received by others on a 9-point rating scale from

never (= 0) to very frequently (= 8). Again, items referring to part-

ners, colleagues and supervisors were excluded from further analyses.

Based on a measurement model of social cohesion at T1, T2 and T3,

which was established in a previous study within the CovSocial project

(Silveira et al., 2022b), some of the variables that were assessed to

measure social engagement, that is, social participation and political

participation, are not included in the current analyses.

2.4 Data analysis

Statistical data analyses were conducted in three steps, including

missing data imputation, measurement invariance analysis, and latent

change score (LCS) and latent growth curve (LGC) analyses, respec-

tively. Analyses were performed in R (version 3.6.3; R Core Team,

2020) using the package for multiple imputation by chained equations

(mice v3.13.0; van Buuren & Groothuis-Oudshoorn, 2011) as well as a

structural equationmodelling framework as implemented in the lavaan

package (version 0.6-11; Rosseel, 2012). A significance level of α = .05

was used for all analyses.

2.4.1 Missing data

In the majority of missing data sets at T4, T5, T6 and T7, surveys were

not completed for the respective measurement timepoint due to attri-

tion (seeFigure2).However, a fewcases (n=3atT4,n=3atT5,n=0at

T6 and n= 3 at T7) were dropped to prevent the inclusion of unreliable

data sets. Similar to the first study phase (including T1, T2 and T3), in

which participants were screened based on speed thresholds (n = 30;

see Supplement 1), monthly survey blocks of the second study phase

(including T4, T5, T6 and T7) entailed eight control items each, ran-

domly distributed among other survey questions, for example, ‘please

set the slider on 3″’. Data of participants who gavewrong responses on
at least two control itemsweredropped from further analyses and thus

treated asmissing for that particular measurement occasion.

As a first step ofmissing data imputation, logged eventswere identi-

fied and together with control variables excluded from the imputation

model. Predictor variables were selected from all variables assessed

in the context of the CovSocial project phase 1 (see Supplement 1),

which included demographic variables, trait variables and repeated

state measures at all seven measurement occasions. A predictor vari-

able was deemed eligible for imputation if the proportion of usable

cases was at least 0.25 and its correlation with the variable to be

imputedwas at least r=0.25,which resulted in an averageof 20predic-

tor variables for each variable to be imputed. Multiple imputation was

conducted using predictive mean matching for all numeric variables.

Ten imputeddata setswere created. Visual inspection of the parameter

iteration plots indicated convergence (Van Buuren, 2012). Descriptive

statistics of social cohesion indicators with missingness from T4 to T7

and descriptive statistics of imputed data are reported in the supple-

mental material for a comparative check of complete and imputed data

(Supplements 2, 3).

2.4.2 Latent change and growth curve models

The reflective measurement model of social cohesion was established

in a previous study of the CovSocial project for themeasurement occa-

sions T1, T2 and T3 (Silveira et al., 2022b). It consists of four first-order

latent factors of belonging, trust, social interaction and social engage-

ment, which form a general second-order factor of social cohesion. The

latent factor belonging is reflective of all seven itemsmeasuring a sense

of belonging with family, friends, the neighbourhood, Berlin, Germany,

Europe and theworld. The latent factor trust is reflective of all 11 items

measuring trust in family, friends, neighbours, fellow citizens, public

media, thepolice, theBerlin senate, theGerman chancellor, the govern-

ment, the health system and science. The latent factor social interaction

is reflective of frequency and quality of social interactions with fam-

ily, friends and others. The latent factor social engagement is reflective

of prosocial behaviour towards and from family, friends, neighbours

and others. In the model, items are not only clustered with regard to

these four psychological factors, but also on social system levels, yet

not in a completely symmetrical manner, that is, not every psycholog-

ical dimension is represented within each social system. Items in the

context of family formed the latent factor family, and same items in

the context of friends formed the latent factor friends. Items on belong-

ing, trust and prosocial behaviour in the context of neighbours formed

the latent factor neighbours. Items on frequency and quality as well

as prosocial behaviour in the context of others formed the latent fac-

tor others. Trust in all institutions, that is public media, the police, the

Berlin senate, the German chancellor, the government, the health sys-

tem and science, formed the latent factor institutional trust. Finally,

items on belonging to Berlin, Germany, Europe and the world as well

as trust in fellow citizens formed the latent factor of national and inter-

national belonging. Scalar measurement invariance of this model, which

has previously been established for the measurement occasions T1 to

T3 (Silveira et al., 2022b), was tested across all measurement occasions

T1 to T7. Factor scores were extracted using Thurstone’s regression

method (Thurstone, 1935) and the reliability of these factor scoreswas

calculated as Rel = 1 – mean(se2)/var(factor score), where ‘se’ is the

standard error of a factor score.

Changes in social cohesion were investigated across three time

periods using structural equation modelling. The first time period

addressed changes from pre-lockdown to lockdown, the second from

lockdown to post-lockdown, and the third time period captured

changes during the extended second lockdown. Since the second lock-

down period was characterized by increasing restrictions on social

lives, statistical models included a linear growth trend for this time

period. However, alternative models were considered to account for

non-linear stepwise changes during this second lockdown. Therefore,

three models were specified, first a LCS model for the measurement

occasions T1 to T3, second a LGCmodel to test for linear change from
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SOCIAL COHESIONDURING THECOVID-19 PANDEMIC 1283

F IGURE 3 Latent change scoremodels with latent changes from (left) T1 to T2 (△1) and T2 to T3 (△2) and (right) T4 to T5 (△3), T5 to T6
(△4) and T6 to T7 (△5). Rectangle=manifest variable, circle= latent variable, single-headed arrow= factor loading or regression coefficient or
intercept, double-headed arrow= variance or residual covariance, triangle= constant, dashed line= only addedwhen variance of latent factor is
significant

measurement occasions T4 to T7, and third a LCS model to addition-

ally test for stepwise change from T4 to T7, each separately for (a)

the second-order social cohesion factor, (b) the four first-order fac-

tors representingpsychological dimensions and (c) the six social system

factors. This resulted in a total of ninemodels.

In theLCSmodels (seeFigure3), the amountof average changeonall

latent factors fromT1 toT2andT2 toT3, aswell as for stepwise change

fromT4 to T5, T5 to T6 and T6 to T7was captured by themeans of two

(△1 and △2) and three (△3, △4 and △5) distinct latent change fac-

tors respectively. In the LGC model (see Supplement 4), average linear

change over time from T4 to T7 was represented by the mean of a lin-

ear latent slope (s) defined by factor loadings of 0 at T4, 1 at T5, 2 at

T6 and 4 at T7 (due to time intervals of 1 month between T4, T5 and

T6, and of 2 months between T6 and T7). In addition, the LGC mod-

els included a latent intercept factor with factor loadings of 1 for the

manifest variables at eachmeasurementoccasion. LCSandLGCmodels

included covariances between latent growth components. In the LGC

models, negative slope variances, so calledHeywood cases, occurred in

some cases (i.e., social cohesion, trust, social interactions, family, oth-

ers). In all those cases, confidence intervals included 0, with upper and

lower interval bounds close to 0. These slope variances were therefore

constrained to 0.

For all models, we report results from the χ2 goodness-of-fit test

(χ2 value, df, and p value) and the descriptive goodness-of-fit measures

CFI, TLI, and RMSEA. For T4-T7, we compared the LCS model to a

LGC model, which are not nested. We based this comparison on the

CFI, TLI and RMSEA and additionally also on the Akaike information

criterion (AIC) and Bayesian information criterion (BIC). As the LGC

models turned out to fit worse than the LCS models, results of LGC

change analyses are reported in the supplementary material (Supple-

ment 5). To investigate sex differences in lockdown related changes,

all latent change factors and latent slopes with significant variances

were regressed on participants’ sex as defined by a dummy coded vari-

able (1 = male, 0 = female). Sex differences were only interpreted in

adequately fittingmodels.

All models were estimated for each of the 10 imputed data sets.

Robust maximum likelihood estimation was used to account for

potential non-normal item and scale distributions. Model fit and stan-

dardized parameter estimates were pooled across the analyses from

multiple imputations using Rubin’s rule (Rubin, 1987).Model fit indices

include root mean square error of approximation (RMSEA), compara-

tive fit index (CFI) and Tucker-Lewis index (TLI), and were considered

acceptable with an RMSEA < 0.10, and a CFI and TLI > 0.90 (Bentler

& Bonett, 1980), and relatively good with an RMSEA < 0.06 and a CFI

and TLI > 0.95 (Hu & Bentler, 1999). Additionally, pooled chi-square

(χ2) statistics and degrees of freedom (df) are reported for each model.

Studymaterials, extracted latent factor scores of the used tenmultiple

imputed data sets, and R code of statistical analyses have been made

publicly available at the project’s Open Science Framework page and

repository (osf.io/uv5ns).

3 RESULTS

3.1 Measurement invariance and factor score
reliability

Scalar measurement invariance was given across all measurement

occasions, χ2 = 58,285.28, df= 23,061, p< .001, CFI= 0.95, TLI= 0.95,

RMSEA = 0.021[0.021, 0.021], as determined using a CFI difference

test to a metric measurement invariance model, CFIdiff= 0.002 (Che-

ung & Rensvold, 2002). Internal reliabilities of factor scores, that

is, 1 – mean(se2)/var(factor score), across measurement occasions

and multiple imputations were reasonably high for the psycholog-

ical dimensions belonging (0.66–0.76), trust (0.71–0.81) and social

engagement (0.70–0.83), and for the social systems family (0.83–0.86),
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1284 SILVEIRA ET AL.

friends (0.72–0.80), neighbours (0.73–0.83), institutional trust (0.90–

0.94) andnational and international belonging (0.73–0.85). Reliabilities

for general social cohesion (0.29–0.64), social interactions (0.01–0.50)

and others (0.45–0.67) were rather low.

3.2 Changes in social cohesion during the first
lockdown

All parameter estimates of LCS and LGC models are reported in the

Supplemental Material 5–9. The LCS model of general social cohesion

had an acceptable pooled model fit, χ2 = 23.40, df = 1, p < .001,

CFI = 0.98, TLI = 0.90, RMSEA = 0.083 [0.057; 0.113]. Variances

(Figure 3 ψ1–ψ2) and means (Figure 3 τ1–τ2) were significant for both
latent change factors, with negative average change for △1 and

positive average change for△2 (Figure 4a). Participants’ sex explained

both change factors significantly, with stronger decrease in △1 and

stronger increase in△2 in women (Figure 5a).

In the LCS model including all first-order factors belonging, trust,

social interaction and social engagement, χ2 =293.01, df=36, p< .001,

CFI = 0.92, TLI = 0.84, RMSEA = 0.045 [0.040, 0.050], all means of

△1 change factors (Figure 3 τ1)were significantly negative andmeans

of △2 change factors (Figure 3 τ2) were significantly positive except

for trust, which did not show any average change in △2 (Figure 4b).

Variances of all change factors (Figure 3 ψ1–ψ2) were significant and

regressions of change factors on participants’ (Figure 3 λ1–λ2) sex
revealed gender differences in △1 and △2 of social interaction,

showing a stronger decrease in △1 and a stronger increase in △2 in

women (Figure 5c).

The LCS model including all social systems factors had an accept-

able model fit, χ2 = 1676.51, df = 78, p < .001, CFI = 0.99, TLI = 0.97,

RMSEA = 0.076 [0.073, 0.079]. Change factors △1 means (Figure 3

τ1) were significantly positive for family, neighbours and institutional

trust, and significantly negative for friends and others. Means of △2

change factors (Figure 3 τ2) were significantly positive for friends and
significantly negative for neighbours, institutional trust and national

and international belonging (Figure4b,d). All change factors had signifi-

cant variances (Figure 3ψ1–ψ2) indicating between-person differences
in the change from T1 to T2 and from T2 to T3. Sex differences were

found for △1 of neighbours, institutional trust and national and inter-

national belonging, highlighting a higher increase on those factors in

women (Figure 5b,d). Also △2 changes on factors of neighbours and

national and international belongingweremorepronounced inwomen.

See Supplemental Material for more detailed information on param-

eter estimates (Supplement 6, 7), and between-factor correlations of

change factors (Supplement 8, 9).

3.3 Changes in social cohesion during the second
lockdown

For the LCSmodelwith three separate latent change factors, themodel

fit, χ2 = 0.38, df = 1, p = .535, CFI = 1.00, TLI = 0.99, RMSEA = 0.000

[0.000, 0.038], AIC = 10,865.39, BIC = 10,970.23, was better than for

the LGC model fit, χ2 = 29.82, df = 7, p < .001, CFI = 0.82, TLI = 0.85,

RMSEA = 0.030 [0.020, 0.042], AIC = 13,638.83, BIC = 13,682.00

(Supplement 5). Themean of latent change factor△4 (Figure 3 τ4) was
significantly negative, and the mean of △5 (Figure 3 τ5) was signifi-
cantly positive (Figure 4a). All change factors had significant variances

(Figure3ψ3–ψ5). Change factorswerenot associatedwithparticipants’
sex (Figure 3 λ3–λ5).

The LCS model with three separate change factors, χ2 = 84.54,

df = 40, p < .001, CFI = 0.99, TLI = 0.99, RMSEA = 0.018 [0.012,

0.023], AIC=−33,663.13, BIC=−32,873.78, had a better fit than the

LGC model, χ2 = 436.56, df = 118, p < .001, CFI = 0.95, TLI = 0.95,

RMSEA = 0.028 [0.025, 0.030], AIC = −30,593.87, BIC = −30,384.20

(Supplement 5). None of themeans of△3 (Figure 3 τ3) was significant.
△4 means (Figure 3 τ4) were significantly negative for social interac-
tion and social engagement. △5means (Figure 3 τ5) were significantly
positive for belonging, social interaction and social engagement

(Figure 4b,c). All change factor variances (Figure 3 ψ3–ψ5) were signif-
icant, yet none of the change factors was predicted by participants’ sex

(Figure 3 λ3–λ5).
The LCS model with three separate latent factors for changes

in social systems from T4 to T7, χ2 = 150.69, df = 96, p < .001,

CFI=0.99, TLI=0.98,RMSEA=0.013 [0.009, 0.016],AIC=30,727.68,

BIC = 32,281.71, had a better fit than the LGC model, χ2 = 827.83,

df = 279, p < .001, CFI = 0.93, TLI = 0.92, RMSEA = 0.024 [0.022,

0.026], AIC = 48,927.78, BIC = 49,353.29 (Supplement 5). The means

of △3 (Figure 3 τ3) were significantly negative for friends, neighbours,
others, and institutional trust, and significantly positive for family. △4

means (Figure 3 τ4) were significantly negative for family, neighbour-

hood and institutional trust. △5means (Figure 3 τ5) were significantly
negative for institutional trust and national and international belong-

ing, and significantly positive for neighbours and others (Figure 4b,d).

All change factor variances (Figure 3 ψ3–ψ5) were significant. None

of the change factors was explained by participants’ sex (Figure 3

λ3–λ5). All parameter estimates (Supplement 6, 7), as well as between-

construct correlationsof change factors (Supplement8, 9) are reported

in the SupplementalMaterial.

4 DISCUSSION

This study investigated changes in different aspects of social cohe-

sion during the COVID-19 pandemic in 2020 and 2021 in Germany.

More specifically, capitalizing on our recently developed multidi-

mensional and multisystem model of social cohesion and extending

findings on general social cohesion during the first lockdown (Sil-

veira et al., 2022b), lockdown-related changes were explored (a) in

a general second-order factor of social cohesion during the sec-

ond lockdown, (b) in the four first-order psychological dimensions

belonging, trust, social interactions and social engagement, and (c)

in social cohesion referring to different social groups, including fam-

ily, friends, neighbours, others, institutions, national and international

groups. Additionally, an effect of sex on pandemic-related changes
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SOCIAL COHESIONDURING THECOVID-19 PANDEMIC 1285

F IGURE 4 Successive latent change scores (Δ1–Δ5) of (a) general social cohesion, (b) general versus macro level processes of trust and
belonging, (c) behavioural dimensions of social cohesion and (d) social cohesion onmicro system level. Average change derived from latent change
scoremodels; grey area= standard error of latent change factors; *= significant average changewith p< .05
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1286 SILVEIRA ET AL.

F IGURE 5 Longitudinal trajectories of (a) general social cohesion, (b) general versus macro level processes of trust and belonging, (c)
behavioural dimensions of social cohesion and (d) social cohesion onmicro system level inmen andwomen.Means and standard errors of extracted
latent factor scores pooled across multiple imputations at eachmeasurement occasion T1–T7; *= significant sex difference in changewith p< .05

in all these different aspects of social cohesion was explored. The

main goals were to explore whether during the COVID-19 pan-

demic there was evidence for ‘tend-and-befriend’ or ‘rally around

the flag’ effects, suggesting that people (particularly females) react

with more social engagement and cooperation, as well as increased

affirmation of political, institutional or national ideologies. Over-

all, the complex pattern of findings highlights that different aspects

of the multilevel construct of social cohesion were differentially

affected by the two major lockdowns in Germany in 2020 and

2021.

 10990992, 2023, 6, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/ejsp.2974 by H

elm
ut-Schm

idt-U
niversitat der B

undesw
ehr H

am
burg, W

iley O
nline L

ibrary on [14/03/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



SOCIAL COHESIONDURING THECOVID-19 PANDEMIC 1287

On a general level, when focusing on the second-order factor, social

cohesion was found to be distinctly impacted by the two lockdowns.

These differential levels of cohesion between T1 to T3 and T4 to T7

might be due to changes in assessment from retrospective (i.e., sev-

eral months in the past) to concurrent (i.e., past month). Participants

were therefore asked to report on experienced difficulties in recall-

ing the time periods T1 to T3. Their evaluations (mean = 2.92 ± 1.72;

range = 0 [not difficult at all]–8 [very difficult]) indicated that they

could distinguish between the retrospective time periods. While the

first lockdown inMarch/April 2020 led to amassive decrease in general

social cohesion, which recovered almost back to normal after re-

opening in June 2020 (Silveira et al., 2022b), the second lockdown was

characterizedby initially stable cohesion,which significantlydecreased

once the period extended into a hard lockdown, and slightly recovered

again in the last lockdown period from January to March/April 2021.

The increase during the last part of the second lockdown may relate

to the availability of vaccinations from 27 December 2020 onward,

however, restrictions regarding work places, schools and public gath-

erings remained intact during the entire period and vaccine eligibility

extended to the general public not before 1 April 2021. It has been

found that the distribution of vaccines to fellow citizens had an over-

all positive effect on peoples’ mental health and well-being (Nguyen,

2021). In line with notions of a behavioural immune system, people

are particularly motivated to pathogen avoidance in times of high risk

of infection (Fincher et al., 2008). While it has been discussed in how

far the pathogen prevalence theory is applicable to the context of the

COVID-19 pandemic (Ackerman et al., 2021), higher levels of expe-

rienced cohesion after the availability of vaccinations indicate that

besides lockdown measures, observed effects could relate to aspects

of the virus, its spreading and curtailing. While pandemic lockdowns

and outbreak can thus not be fully parsed, results indicate that social

cohesion among Berliners mostly suffered during ecologically valid

stress situations defined by federal lockdown periods in 2020 and

2021, with a clear massive drop during the first short lockdown and

a marked fatigue effect during the longer second lockdown (Petherick

et al., 2021).

When focusing on the four distinct first-order factors trust, belong-

ing, social interaction and engagement, the overall pattern of change

observed for general social cohesion was mirrored by the two dimen-

sions of social interactions and social engagement (see Figure 4c).

These similarities do not come as a surprise considering that the

very nature of the pandemic and public health measures curbed

behavioural options to interact and engage with others. Interest-

ingly, social interactions slightly increased during the extended second

lockdown, specifically driven by an increase at the last stage of this

period. This result might point to a behavioural shift towards disre-

garding imposed social distancingmeasures,which has beenpreviously

reported and discussed in the context of pandemic fatigue (Haktanir

et al., 2022; Petherick et al., 2021). As proposed by the World Health

Organization, pandemic fatigue might have led to decreasing motiva-

tion to comply with mandated restrictions and protective behaviours

(WHO, 2020). Apart from restrictions on individual degrees of free-

dom and the need for social connection, the phenomenon of pandemic

fatigue is suggested to relate to the false belief that the threat of the

COVID-19 pandemic is reduced (Harvey, 2020).

The two other psychological dimensions of trust and belonging

showed a slightly different pattern. Although both were negatively

impacted by the first lockdown as well, the sense of belonging

increased significantly both at reopening in June 2020 and then again

at the end of the second lockdown period from January toMarch/April

2021, while trust remained consistently low. Interestingly, however, in

the specific cases of trust and belonging, the multi-level-matrix of the

proposed factor model allowed for more differential insights. Several

items referring to trust on a macro level such as trust in the police,

media, science, the health system or the government were found to

additionally form a separate factor of ‘institutional trust’, while items

regarding feelings of belonging to Berlin, Germany, Europe or the

world, formed a distinct factor of ‘national and international belonging’

(see Figure 1). The latter also included an item on general social trust

in fellow citizens, which due to its established association with shared

values andnormswill be interpreted as a part of national belonging and

national identity on amacro level of social systems (Larsen, 2013).

Interestingly, changed patterns of trust and belonging referring to

macro-level systems differ from changes of trust and belonging includ-

ing micro-level social groups such as family, friends or neighbours (see

Figure 4b). Thus, while social trust and institutional or political trust

are evidently related to each other (Newton & Zmerli, 2011), they

were differentially impacted by the pandemic. More specifically, in the

case of institutional trust, levels initially increased during the first lock-

down. This result corroborates other findings of increased trust in the

government and political institutions, particularly in the early stages

of the pandemic (Baekgaard et al., 2020; Davies et al., 2021; Sibley

et al., 2020). Such evidence for rally effects as response to a collec-

tive crisis is also in line with post-disaster research that reports a

similar phenomenon during the so-called honeymoon phase, in which

individuals tend to believe that governmental guidance will resolve

prevailing threats and burdens and restore economic balance (Math

et al., 2015). It has been argued that political support in periods of

intense crisis is triggered by a sense of threat entailed by the uncer-

tainty of the unprecedented situation (Pyszczynski et al., 2015, 2021)

and can serve as a compensatorymechanism in face of a perceived loss

in personal control (Kay et al., 2008). It is well documented, however,

that this effect is only short lived (Davies et al., 2021).Accordingly, after

reopening, institutional trust decreased in this Berlin sample, and kept

decreasing drastically throughout the second lockdown as well, which

in light of theories on terror management and compensatory control

would speak to lower levels of existential threat and loss of control at

later stages of the pandemic, and corroborates notions of pandemic

fatigue onmacro-levels of social cohesion.

Similarly, and in contrast to the lockdown-related decrease in a gen-

eral sense of belonging, feelings of national and international belonging

remained stable during the first lockdown, or even increased for

female participants. Thus, our data partly support previous sugges-

tions that social belonging and identity can be promoted by the shared

experience of a crisis (Allen et al., 2021; Wamsler et al., 2022). Sim-

ilar to institutional trust, however, initial increases did not last and
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macro-level belongingdecreasedduring the second lockdown inwinter

2020/21.

When focusing on social cohesion on the micro-level of social

systems, differential pandemic-related change patterns occurred for

cohesion with family, friends and neighbours (see Figure 4d). Due to

its low reliability and lack of conceptual clarity, social cohesion with

‘others’ will not be discussed in detail. Based on the proposed factor

model, the factors reflecting cohesion with family, friends and neigh-

bours are not fully symmetrical, in that quality and quantity of social

interaction with neighbours were not assessed. However, all factors

are formed by items on trust, belonging and the frequency of received

and given social support. While the first lockdownwas associated with

a decrease in cohesion with friends, cohesion with family and neigh-

bours increased significantly. Levels of family cohesion remained stable

after reopening, whereas cohesion with neighbours decreased again.

For families, an additional ‘Christmas effect’ was found, with cohesion

peaking aroundChristmas timeduring the second lockdown.While lev-

els of cohesion with both family and neighbours returned to baseline

at the end of the second lockdown, cohesion with friends recovered

only briefly after the first lockdown yet stagnated on a low level during

the entire second lockdown period. Supporting findings of a decreased

sense of friendship due to social distancing (Philpot et al., 2021), friend-

ships were thus particularly compromised by the restrictions of the

lockdowns.

The general increase in social cohesion with family and neigh-

bours during the first lockdown in March/April 2020 can be seen as

indicative of a biobehavioural pattern of tending and befriending to

reduce distress and promote safety (Taylor, 2006; von Dawans et al.,

2012). Tend-and-befriend behaviour includes caregiving or nurturing

and affiliative expressions. The finding of affiliative stress responses

with neighbours but not friends can be seen as indicative of a unique

availability context during lockdown periods. Thus, local proximity

seems to have been a crucial determinant in social affiliation during the

COVID-19 pandemic. The lockdown-specific increase of cohesion with

neighbours might be seen as compensatory response for friendship

cohesion. This tend-and-befriendeffect, however, only occurredduring

the first lockdown. It is possible that during the second lockdown, after

getting used to the new normality, other avenues were found to access

and exploit social networks. Particularly, online connections have been

proposed to effectively buffer mental health impacts of the pandemic

(Moore & March, 2022; Ruggieri et al., 2020). Since the current study

did not include behaviours in online social networks, these aspects are

not captured in the social cohesion changes reported.

Finally, our last goal focusedon investigatingwhether gendereffects

postulated in the literature, especially in the context of the tend-

and-befriend hypothesis (Taylor et al., 2000), could be observed in

longitudinal change patterns of social cohesion. More specifically, in

both animal and human literature, females have been found to show

cooperative and prosocial behaviour, and seek or create socially sup-

portive networks to cope with stress more consistently than males

(Nickels et al., 2017; Taylor, 2006; Turton & Campbell, 2005). In line

with this, we found an increase in social cohesion with neighbours

to be particularly pronounced in women. Accordingly, previous stud-

ies have found that females become more other-oriented and more

prone to display cooperation with non-kin under stress (Nickels et al.,

2017; Steinbeis et al., 2015; Tomova et al., 2014). In the particular

context of the COVID-19 pandemic, these prosocial tendencies have

beenascribed to thehigher compliancewithhealthmeasures inwomen

(Dohle et al., 2020; Galasso et al., 2020).

Another gender specific effect highlights that women showedmore

initial increase in feelings of belonging to national and international

entities (Berlin, Germany, Europe, world) during the first lockdown.

Thus, in response to this collective stressor at an early stage, females

experienced national and international groups as a more integral part

of themselves. Interestingly, this gender effect was found on both

macro-level factors alike. The context of the first pandemic-related

lockdown, its decrease in immediate social connection, paired with

a need for belonging in times of crisis (Baumeister & Leary, 1995;

Slavich et al., 2021), may have instilled a sense of national and global

community in women.

In sum, our findings show that the investigation of social cohesion

during a collective crisis such as the COVID-19 pandemic necessitates

a complex, multidimensional and multilevel view on the construct of

social cohesion. This allows us to differentiate between several psy-

chological aspects of social cohesion, includingmore objectivemarkers

such as the frequency of social interaction and prosocial behaviours

on the one hand, and more subjective markers such as feelings of

trust and belonging on the other. In addition, it does not suffice

to focus only on these psychological dimensions, since our results

highlight that time courses of social cohesion vary between the dif-

ferent social groups to which they refer. Accordingly, regarding social

interactions and engagement, the lockdowns had rather detrimental

overall effects. However, on the micro system level and for institu-

tional trust, national and international belonging, at least during the

first lockdown,well-knowneffects of tending andbefriending aswell as

rallying around the flagwere observable, and this especially in females.

Further, social cohesion particularly increased towards neighbours, a

pandemic-relevant social in-group which remained accessible despite

social isolationmeasures implemented in both lockdowns.

4.1 Limitations

One of the limitations of the current study concerns sample selection.

While with regard to most socio-demographic characteristics, the

sample can be evaluated as representative of the Berlin population,

exclusion criteria limited people to German-speakers. However,

experiences of migrants who are not fluent in the local language are

crucial for meso-level processes of social cohesion, which include

integration, equality, prejudice or openness towards foreign citizens

(Bottoni, 2018). Related to this, the current study is less representative

on a meso-system level, for example, regarding different cultural or

religious groups of society, than on micro and macro levels. Besides,

the proposed factormodel (Silveira et al., 2022b) is limited to a primary

focus on subjective perceptions of social cohesion, while disregarding

objective attributes of social cohesion such as peoples’ manifest
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behaviours, or economic inequalities and other conditions (Chan et al.,

2006).

Another limitation concerns the representation of national and

international belonging on one factor. Thus, nationalist identity could

not be differentiated from feelings of global belonging. Despite the

COVID-19 pandemic itself being an example of contemporary glob-

alization processes, many findings of other studies paint a different

picture, highlighting raised levels of xenophobia, racism, nationalism

and an exacerbation of pre-existing social, racial or ethnic injustices

and disparities, particularly affecting migrants and minority groups

(Devakumar et al., 2020; Elias et al., 2021).

Furthermore, given the low reliability of factor scores for general

social cohesion, social interaction and others, results obtained using

those factors in latent change and latent growth analyses have to be

interpreted with caution, since low reliabilities are indicative that the

latent constructs are not well represented by the estimated factor

scores. Despite low reliability of the second-order factor, previous

theoretical and empirical hierarchical conceptualizations of social

cohesion (Bottoni, 2018; Friedkin, 2004) as well as an acceptable fit

of the hierarchical factor model in our data provide support for the

general multilevel structure of social cohesion. Therefore, only an

inclusion of social system factors led to acceptable model fit, which

is in line with our theoretical expectations (see Supplement 10). It

remains an endeavour of future research to identify further relevant

dimensions to capture this higher-order concept in its complexity. All

other factor scores had substantial reliabilities of ≥0.70. Besides, due

to the non-linearity of social cohesion changes on several dimensions

and social system levels from T4 to T7, fit of LGCmodels was generally

lower than fit of LCS models with stepwise latent change. Despite

the challenges of such latent approaches in the structural equation

modelling framework, we believe that the chosen analytical strategy is

suitable to address longitudinal change in multiple temporal segments

in a multidimensional and multilevel construct such as social cohesion

in its complexity. This study reports on a total of 110 inference tests,

which were not adjusted for multiple testing due to the exploratory

nature of the study. Caution is thus advised due to alpha error

inflation.

Furthermore, it is a limitation of this study that retrospective

data assessment at the first three measurement occasions (T1 to T3)

referred to time periods several months in the past. This study design

is conditional upon the unpredictable outbreak of the pandemic. To

facilitate recall of time periods before, during and after the first lock-

down, retrospective surveys entailed brief reminders, that is, text

paragraphs with relevant information about socio-political conditions

at that time. While memory bias cannot be ruled out for retrospec-

tive findings, reported difficulties in recallingwere low, and differential

intra-individual change patterns show that trajectories on the differ-

ent dimensions and group levels are not consistently biased in the same

direction.

Lastly, due to high rates of attrition-causedmultivariatemissingness

at T4 to T7 (36% at T4, 44% at T5, 51% at T6 and 51% at T7), further

limitations in imputation of these data points need to be considered.

Yet,while listwisedeletionwouldhave resulted in anoverall loss of64%

in sample size, multiple imputation was chosen tominimize bias. Relat-

edly, it remains to be acknowledged that the difference in assessment

as well as missing data for the time periods of the first (T1 to T3) and

second (T4 toT7) lockdown limits direct comparability of results.While

we thus advise caution in the interpretation of differential findings,

reports on data of both time periods may nevertheless provide valu-

able insights into subjectively experienced social togetherness during

these two relevant phases of the COVID-19 pandemic.

5 CONCLUSION

This study reports on subjectively perceived changes in different

aspects of social cohesion during the COVID-19 pandemic in Berlin,

Germany. Findings highlight differential impacts of the pandemic both

on different psychological dimensions such as trust, belonging and

social interaction and engagement and on different social system lev-

els such as the micro-level groups of family, neighbours and friends,

and the macro-level processes of institutional trust and national and

international belonging. Specifically, during the first lockdown, social

cohesion fell apart with regard to trust, belonging, social interac-

tion and social engagement when generalized across different social

groups. Yet, when exploring levels of cohesion within different social

groups, results show that cohesion on themicro level with families and

neighbours, and cohesion on the macro level indicated by institutional

trust, national and international belonging indeed initially increased,

particularly in women. Thus, well-established theories proposing tend-

and-befriend, rally around the flag or compensatory behaviours to

existential threats, loss of control or pathogen prevalence, or different

phases of disaster recovery, which predict increases in social coop-

eration and government support after an acute stressor or collective

crisis, could be supported by our findings during the first pandemic

shock, that is, the first lockdown in March 2020. These patterns that

were observed during the first pandemic-related lockdown, however,

were not repeated during the second lockdown with prolonged stres-

sor exposure over several months in 2020/21. In contrast, with the

exception of a peak in family cohesion around Christmas, the second

lockdown was characterized by a continuous decline or stagnation of

social cohesion on all levels until January 2021.While, after that, over-

all levels of social cohesion, including a general sense of belonging,

social interaction and engagement increased, macro-level processes

of social cohesion kept drifting downward, thereby highlighting the

tremendous long-term repercussions the pandemic had on a macro

level of society. Taken together, findings of this studyemphasize the rel-

evance of investigating social cohesion in its complexity by taking into

account both different psychological dimensions as well as the differ-

ent social groups to which these social feelings and behaviours refer.

Furthermore, we showed how important it is to account for the specific

nature of the collective crisis or stressor exposure over time to better

understand the differential time courses of social cohesion in its vari-

ous aspects. In light of the COVID-19 pandemic, and all its implications

on social lives, using such anuanced approach to social cohesionhelped

us gain insights into how a collective crisis impacts social cohesion on
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different levels of society at different times of stressor exposure and

post-stressor recovery, which can guide newapproaches to sustain and

regain collective solidarity.
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