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Background
The COVID-19 pandemic disrupted daily social interactions,
potentially affecting mental health. Understanding the risk of
depressive and anxiety symptoms is essential for guiding mental
health strategies during future crises.

Aims
To explore how social networks influenced mental health
outcomes during the pandemic and how these relationships
changed over time.

Method
Data from the Omtanke2020 study, a prospective cohort study of
Swedish adults, were analysed using structural equation model-
ling (N= 10 918). Surveys at baseline and follow-up at 6 and
12 months assessed social networks, including structural
components (e.g. relationship status, frequency of social contact)
and perceived components (e.g. emotional support from family,
feeling safe at home). Cross-lagged panel modelling was used to
observe changes over time in the associations between social
network indicators and depressive and anxiety symptoms.

Results
Stronger perceived social support – specifically closeness to family,
perceived warmth or love from others and increased societal

cohesion – were negatively correlated with depressive and anxiety
symptoms across all time points (β coefficients=−0.14 to−0.23, all
P < 0.001). Social network variables consistently predicted mental
health outcomes, with effect sizes remaining relatively stable over
time (β coefficient=−0.17 at baseline, β coefficient =−0.21 at
1-year follow-up).

Conclusions
This study highlights the protective role of the social network –

namely perceived social support – in combatting depressive and
anxiety symptoms during the COVID-19 pandemic. Interventions
that strengthen close interpersonal ties and community cohe-
sion may help mitigate mental health impacts during future
public health crises.

Keywords
Social network; depression; anxiety; COVID-19; cohort study.

Copyright and usage
© The Author(s), 2025. Published by Cambridge University Press
on behalf of Royal College of Psychiatrists. This is an Open
Access article, distributed under the terms of the Creative
Commons Attribution licence (https://creativecommons.org/
licenses/by/4.0/), which permits unrestricted re-use, distribution
and reproduction, provided the original article is properly cited.

Social networks are complex systems of interpersonal relationships
that have long been acknowledged to be highly influential on
mental health and general well-being.1,2 Strong connections with
friends, family and community members enhance psychological
resilience, offering belonging, emotional reinforcement and
practical aid.3,4 Robust social networks are consistently associated
with lower rates of depression and anxiety, particularly during
stressful periods.5 The 2019 coronavirus disease (COVID-19)
pandemic is a reminder of the importance of social relationships
while highlighting their complex interplay with mental health.
Physical distancing measures aimed at curbing viral spread
drastically altered daily life, fostering isolation and uncertainty.6,7

These disruptions transformed positive social interactions into
potential risks for viral transmission, yet perceived social support
remained a vital buffer against psychological distress.8

While studies have examined the mental health impacts of
social networks during the pandemic, many relied on isolated time
points, small samples or specific subgroups such as adolescents or
healthcare workers.9–12 Comprehensive investigations across
diverse populations and time points are needed to assess the
broader implications of social networks on mental health during
crises. Sweden’s unique pandemic strategy, which emphasised
voluntary guidelines over mandatory lockdowns, provides a
valuable context for exploring these dynamics.13,14 This study
investigates the relationships between social networks and

depressive and anxiety symptoms over 12 months in a large
Swedish cohort, addressing gaps in previous research. We aimed to
examine (a) whether social network characteristics are associated
with symptoms of depression and anxiety at each time point, (b)
how these associations changed over the course of the pandemic
and (c) whether there are lagged, bidirectional effects between social
network characteristics and mental health over time.

Method

Study population and data source

We used data from the Omtanke2020 study, a prospective cohort
study established in June 2020 to investigate the mental health of
Swedish adults during the COVID-19 pandemic.15,16 Participants
were eligible if they were ≥18 years old, Swedish speaking and in
possession of a Swedish personal identity number and electronic
identification. Recruitment occurred from 9 June 2020 until 8 June
2021. Participants either volunteered vi social media campaigns or
were actively recruited through existing cohorts at Karolinska
Institute – namely the Karolinska Mammography Project for Risk
Prediction of Breast Cancer, the Swedish Twin Registry and
LifeGene.15 Comprehensive online surveys were administered at
baseline, every month after recruitment during the first year and
annually during the 3 years following recruitment. At baseline, a
total of 29 521 adults provided informed consent, with the final
baseline cohort consisting of 28 302 participants who answered at*These authors contributed equally to this study.
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least 1 question. Participants were included in the present study if
they participated in the baseline and 6- and 12-month follow-up
questionnaires, and had non-missing data for the social network
questions and measures of depressive and anxiety symptoms.

Social network

The social network domain comprised both objective and
subjective measurements. Objective measurements included:
relationship status (married; cohabitating or other firm relation-
ship; single or divorced; widowed), parenthood (yes/no), presence
of child(ren) at home (yes/no); and four frequency-of-contact items
asking how often participants in the past 2 weeks had spoken on the
phone, contacted others via social media, met others in person and
left their home. Subjective measurements were seven items asking
agreement with statements about emotional support from family,
having a specific person to turn to, feeling safe at home, increased
family closeness, increased warmth or love from others, perceived
increase in societal cohesion and perceived helpfulness to others.
Response formats are shown in Supplementary Table 1 available at
https://doi.org/10.1192/bjo.2025.10915: contact frequency items
had six ordered response categories (several times per day →
more than once per week); and perceived items used a five-point
Likert scale (do not agree at all → completely agree). All social
network items used in structural equation modelling (SEM) analyses
were standardised to z-scores using cluster resampling by calendar
month, to reduce bias from seasonal and calendar-period differences
in response distributions over the recruitment period.

Mental health
Depressive symptoms

Depressive symptoms were measured with the Patient Health
Questionnaire (PHQ-9), a validated self-report questionnaire used
to assess the presence of depressive symptoms.17 This questionnaire
includes nine items corresponding to each of the DSM-IV criteria
for depressive symptoms. Response options relate to how
frequently participants had experienced each item during the past
2 weeks, measured using a 4-point Likert scale from 0 (‘not at all’)
to 3 (‘nearly every day’). Total scores range from 0 to 27, with a
score of 10 or above indicating the presence of moderate to severe
depressive symptoms. This measurement tool has consistently
shown high sensitivity and specificity for major depression, and is
thus a good indicator for clinical diagnosis.17 The internal
consistency for PHQ-9, based on the Omtanke2020 study at
baseline, was α= 0.88.15

Anxiety symptoms

Anxiety symptoms were measured using the General Anxiety
Disorder (GAD-7) scale, a validated self-report questionnaire used
to assess the presence of generalised anxiety disorder (GAD)
symptoms during the past 2 weeks, represented by 7 items that are
measured using a 4-point Likert scale. Total scores range from 0 to
21, with a score of 10 or above indicating the presence of moderate
to severe anxiety symptoms. Like PHQ-9, GAD-7 is a reliable
measurement tool for detecting the presence of GAD.18 The
internal consistency of GAD-7, based on the Omtanke2020 study at
baseline, was α= 0.90.15

Covariates

We selected covariates a priori based on theoretical and empirical
links with both social network indicators and mental health
outcomes. Covariates measured at baseline include age (continu-
ous); gender (male or female); current smoking status (yes or no);

history of any mental illness (yes or no); recruitment type (via prior
cohort participation or social media); body mass index (BMI; <25,
25–30 or >30); problematic alcohol consumption during the past
2 weeks (measured using the CAGE Substance Abuse Screening
Tool, where higher CAGE scores indicate alcohol abuse problems
and a score of ≥2 is considered clinically significant19 (0, 1 or ≥2));
frequency of physical activity during the past 7 days (every day,
4–6 days, 1-3 days or none); and number of chronic diseases (0, 1, 2
or ≥3). We also included several time-varying covariates using data
collected at baseline and at 6- and 12-month follow-ups, namely
employment status (full-time work, part-time work, not working,
retired or student); change in employment (no change, not relevant
(i.e. student, retired), lost job or other negative change, positive
change, other); economic difficulties (a 5-point scale ranging from
‘very easy to ‘very difficult’ to make ends meet financially in the past
6 months); COVID-19-related worries (a 5-point scale ranging
from ‘very worried’ to ‘not at all worried’ about becoming infected
with the COVID-19 virus); previous positive COVID-19 polymer-
ase chain reaction test (yes or no); and survey completion date
for baseline and 6- and 12-month follow-up. For subgroup analysis
only, age was categorised into three groups: 18–39 years,
40–59 years and ≥60 years.

Statistical analysis

Missing data for the PHQ-9 and GAD-7 scales were handled using
imputation methods based on the joint distribution.15 For the entire
study population, means (± standard deviation), medians (inter-
quartile range) and frequencies (percentages) were calculated,
where appropriate. Descriptive statistics are presented for males
and females separately. Missing covariate data were included in all
analyses, with missing answers treated as a separate category.
Statistical analyses were performed using Stata/BE 18.0 for
Windows (StataCorp LLC, College Station, Texas, USA; https://
www.stata.com) and the lavaan package in R version 4.3.1 for
Windows (The R Foundation, Vienna, Austria; https://cran.r-proje
ct.org).

SEM

Structural equation modelling was employed to examine the
correlations of social networks with depressive and anxiety
symptoms at each time point. Because social network might have
a delayed influence on mental health outcomes, we employed cross-
lagged panel modelling (CLPM) to explore the potentially lagged
effects of social network on depressive and anxiety symptoms
across the three waves. CLPM is a conventional SEM approach that
estimates both autoregressive effects and cross-lagged paths,
thereby allowing assessment of influences between variables over
time. The hypothesised cross-sectional and cross-lagged models are
presented in Supplementary Figs 1 and 2, respectively.

Cross-sectional and cross-lagged models were first analysed
without covariate adjustment. In the multivariable analysis, a two-
step approach was used. First, all social network and mental health
variables were individually regressed on the aforementioned
covariates. The residuals obtained from these regression models
were used to generate new analysis variables, which were
subsequently incorporated into the models to adjust for covariates.
For baseline data, three models were used: (a) adjusted for age and
gender; (b) additionally adjusted for history of mental illness,
chronic diseases, BMI, smoking status, CAGE score, physical
activity and recruitment type; and (c) additionally adjusted for
previous COVID-19 infection, COVID-19-related worries, eco-
nomic difficulties, employment status and response period. For 6-
and 12-month follow-ups, we adjusted for previous COVID-19
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infection, COVID-19-related worries, economic difficulties,
employment status, changes in employment and response period.
Variables from adjusted models were then fit cross-sectionally and
cross-lagged to ascertain the relationships between social network
components and anxiety symptoms and depressive symptoms at
the three time points.

Model parameters and standard errors were estimated using
maximum likelihood. Model fit was assessed using the χ2 goodness
of fit statistic, the comparative fit index (CFI), the Tucker–Lewis
index (TLI), the standardised root mean squared residual (SRMR)
and the root mean square error of approximation (RMSEA).
A good fit indicates that the model accurately represents the
relationships among the variables. A good model fit was defined as
CFI ≥ 0.95, TLI ≥ 0.95, SRMR ≤ 0.05 and RMSEA ≤ 0.05.20 The
Akaike information criterion (AIC) was also used to compare
different models, with a lower AIC value indicating a better
model fit.

The analytic procedure started with the hypothesised
models containing all social network variables (Supplementary
Figs 1 and 2). However, initial model fit did not meet the
established criteria for good fit. To improve model fit while
maintaining theoretical integrity, the trimming procedure outlined
by Meyers et al21 was applied. This involved systematic removal of
non-significant paths or variables from the model to improve its fit
and parsimony, reassessing model fit at each step.

Ethical standards

The authors assert that all procedures contributing to this work
comply with the ethical standards of the relevant national and
institutional committees on human experimentation, and with the
Helsinki Declaration of 1975 as revised in 2013. Written informed
consent to participate was obtained from all participants. The
Omtanke2020 study was approved on 3 June 2020 by the Swedish
Ethical Review Authority (no. DNR 2020-01785).

G.L.M. affirms that the manuscript is an honest, accurate and
transparent account of the study being reported; that no important
aspects of the study have been omitted; and that any discrepancies
from the study as planned have been explained.

Results

Sample characteristics

Of the 28 302 participants in the Omtanke2020 study, 11 051
responded to the 6- and 12-month follow-up surveys. Of these
participants, 133 had more than 20% missing values for depressive
and anxiety symptoms (i.e. above the 20% threshold for
imputation). Thus, the final study sample included 10 918
participants (Fig. 1), the majority (82.0%) of whom were female.
The mean age at cohort recruitment was similar among men (52.6
(±16.0 s.d.) years) and women (53.3 (±15.3 s.d.) years) (Table 1).
Overall, women had healthier self-reported lifestyle factors, lower
BMI (54.8% of women in the healthy weight range versus 50.4% of
men), lower prevalence of smoking (10.9% of women currently
smoking versus 18.1% of men) and fewer chronic diseases (31.1% of
women had at least one disease versus 36.4% of men). Conversely,
more women reported a history of any mental illness (31.5% of
women versus 19.6% of men). Over half (55.4%) of the study
sample was recruited through invitation due to participation in
other ongoing cohort studies at Karolinska Institute. Characteristics
of the original baseline population compared with the current study
population are presented in Supplementary Table 2.

The prevalence of depressive and anxiety symptoms, social
network variables and different covariates across the three time

points are summarised in Supplementary Table 3. The prevalence
of moderate-to-severe depressive symptoms decreased consistently
from baseline to the 12-month follow-up (15.0 to 12.7%), as did the
prevalence of anxiety symptoms (9.9 to 8.9%). The proportion of
marriage and parenthood remained stable over time (∼72%). While
contact frequency varied across the three time points, family-
related variables (emotional support, closeness and love) showed a
stable pattern. Societal cohesion and helpfulness towards others
varied, with an increase in negative feelings toward cohesion over
time (baseline, 18.5% strongly disagreeing versus 12-month follow-
up, 24.7%). Employment and economic difficulties remained stable
while COVID-19-related worries fluctuated, dropping from 30.9 to
16.1% over time.

SEMs
Cross-sectional models

Across all time points and models, the three social network
indicators consistently demonstrating the best model fit statistics
were closeness to family, perceived warmth or love from others and
increased societal cohesion; these indicators were therefore used in
all final cross-sectional models (see Fig. 2; path diagrams for the
unadjusted models are given in Supplementary Fig. 3). The baseline
cross-sectional model showed a significant inverse association
between social network and mental health (β=−0.19, P < 0.001),
with similar magnitudes at 6 months (β=−0.23, P< 0.001) and 12
months (β=−0.22, P < 0.001). Fit statistics for the three
cross-sectional models were good (Table 2; χ2 significant, while
CFI, TLI and RMSEA met conventional thresholds). Coefficients
remained stable following stepwise adjustment for covariates (fully
adjusted cross-sectional coefficients: model 1, β=−0.15; model 2,
β=−0.14; model 3. β=−0.15, all P < 0.001), supporting the
robustness of the contemporaneous associations.

Cross-lagged models

Consistent with the cross-sectional models, the latent social
network construct defined by family closeness, perceived warmth
or love from others and increased societal cohesion demonstrated
the best fit in the cross-lagged models. The path diagram for the
adjusted cross-lagged analysis is presented in Fig. 3.

In the adjusted model, temporal stability (autoregressive
effects) was moderate for both constructs: social network baseline
→ 1 year, β= 0.46, P< 0.001; mental health baseline→ 1 year, β=

0.57, P < 0.001. Contemporaneous correlations between social
network and mental health were negative at both time points, with
slightly weaker baseline association in the adjusted model (β=

−0.17, P < 0.001) than in the unadjusted model (β=−0.21, P <

0.001) and a slightly stronger correlation at 1 year (β=−0.21, P <

0.001, adjusted; β=−0.15, P < 0.001, unadjusted).
During model development, associations at the 6-month wave

were consistently weaker; therefore, 6-month measurements were
excluded to improve parsimony and model fit. Across specifica-
tions, goodness-of-fit statistics for the cross-lagged models were
slightly lower than for the cross-sectional models, but overall fit was
acceptable for the adjusted 0- to 12-month model (CFI 0.960, TLI
0.931, RMSEA 0.074, SRMR 0.022; see Table 2 for fit indices).

Subgroup analysis

Results from the analysis stratified by gender are displayed in
Supplementary Tables 4 and 5, while results from the age-stratified
analysis are shown in Supplementary Tables 6 and 7. Regardless of
gender and age, the same social network variables (family closeness,
perceived warmth or love from others and increased societal
cohesion) consistently had the strongest correlations with
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contemporary depressive and anxiety symptoms and best model fit
statistics. Gender did not appear to have a consistent impact on
mental health or social network (Supplementary Tables 4 and 5),
but there was a stronger positive correlation among men than
among women between mental health at baseline and that at 1 year
(Supplementary Table 5; 0.66, P < 0.001 for men versus 0.56, P <

0.001 for women). In the age-stratified analysis, participants aged
60 years or older displayed the most significant change in the
correlation between social network and mental health over time
(Supplementary Table 6; −0.10, P < 0.001 at baseline versus −0.20,
P < 0.001 at 1-year follow-up). All other estimates were relatively
stable across age groups. Similarly, the cross-lagged models
exhibited worse fit statistics than the cross-sectional ones (Table 2).

Discussion

To the best of our knowledge, this is the first study to use SEM,
including CLPM, to analyse social network and mental health
during the COVID-19 pandemic in a large cohort. The cross-
sectional and cross-lagged models confirmed the study hypothe-
ses, namely that stronger perceived social support is inversely
associated with poor mental health outcomes, with minor gender
differences detected. While the prevalence of depressive and
anxiety symptoms decreased over the study period, social network
variables remained stable predictors of depressive and anxiety
symptoms. Furthermore, although the relationship between social
network and mental symptoms was stronger at baseline than at
the 1-year follow-up, the continued statistical significance of this
relationship underscores the enduring influence of perceived

social support on mental well-being. Results did not vary greatly
by gender or age.

Results in context

At baseline, the prevalence of moderate-to-severe symptoms was
15.0% for depression (PHQ-9 ≥10) and 9.9% for anxiety (GAD-7
≥10) (Supplementary Table 3). These rates are broadly consistent
with pandemic-era population estimates for Sweden, and exceed
many pre-pandemic estimates. For instance, an analysis of data
from the European Health Interview Survey (EHIS-3) reported an
overall prevalence of clinically relevant depressive symptoms of
6.54% pre-pandemic (2018–2020), with Sweden at approximately
10.72%.22 Compared with the full Omtanke2020 cohort, the current
analytic sample was older, reported fewer depressive and anxiety
symptoms and generally had more favourable socioeconomic and
health characteristics (Supplementary Table 2).

Our statistical models started with the inclusion of all 14 social
network variables collected in the study, and these variables were
systematically removed from the models based on their impact on
model fit.21 The variables that consistently fit the models and had the
strongest correlation with depressive and anxiety symptoms were
closeness to family, perceived warmth or love from others and
increased societal cohesion. These results align with previous studies
showing that emotional, perceived aspects of social network are
stronger predictors of mental and physical well-being as opposed to
the more quantifiable aspects (e.g. number of interpersonal
relationships).23,24 Notably, these three social network variables
represent different levels of social relationships. Family closeness and
perceived warmth or love from others refer to relationships with

Swedish adults provided informed
consent
n = 29 521

Missing data for
depression and anxiety

n = 133

Final baseline sample
n = 28 302

Completed surveys at baseline, 6 
months and 12 months

n = 11 051

Final study sample
n = 10 918

Missing baseline 
data 

n = 1219

Missing data at 6- or
12-month follow-up

n = 17 251

Fig. 1 Flowchart of the study sample.
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another individual, while the perception of societal cohesion goes
beyond individual relationships and explores the broader fabric of a
community or society. Kim et al and Smith et al have reported strong
associations between neighbourhood social cohesion and lower rates
of negative mental health symptoms.25,26

The social network variables that consistently failed to fit the
models and had the weakest correlations with mental health
outcomes were the presence of other family members in the
household and the frequency of contacts with social network
members. Household size has often been shown to be strongly

associated with mental health,27,28 at odds with the results of this
study. Objectively measured family structures may not capture the
nuanced emotional support and interpersonal dynamics that are
crucial for mental well-being.29 It is possible, therefore, that the
quality of relationships within the household, rather than the
objective number of people, plays a more significant role in
influencing mental health in the context of a stressful situation such
as the COVID-19 pandemic. Although rare, several other studies
have also used SEM to explore the relationships between different
measures and mental health during the COVID-19 pandemic.

Table 1 Baseline characteristics of the study sample

Characteristics Female Male Total

N 9048 (82.9) 1870 (17.1) 10 918 (100.0)
Age, mean years (s.d.) 53.3 (15.3) 52.6 (16.0) 53.2 (15.4)
Age group (years)

18–29 781 (8.6) 150 (8.0) 931 (8.5)
30–39 1149 (12.7) 318 (17.0) 1467 (13.4)
40–49 1476 (16.3) 364 (19.5) 1840 (16.9)
50–59 2179 (24.1) 337 (18.0) 2516 (23.0)
60–69 1969 (21.8) 346 (18.5) 2315 (21.2)
≥70 1494 (16.5) 355 (19.0) 1849 (16.9)

Body mass index (kg/m2)
Normal or underweight (<25) 4958 (54.8) 943 (50.4) 5901 (54.0)
Overweight (25–30) 2597 (28.7) 697 (37.3) 3294 (30.2)
Obese (>30) 1089 (12.0) 206 (11.0) 1295 (11.9)
Missing 404 (4.5) 24 (1.3) 428 (3.9)

Physical activity during the past 2 weeks
Every day 1595 (17.6) 269 (14.4) 1864 (17.1)
4–6 days 3257 (36.0) 604 (32.3) 3861 (35.4)
1–3 days 3065 (33.9) 703 (37.6) 3768 (34.5)
None 1068 (11.8) 286 (15.3) 1354 (12.4)
Missing 63 (0.7) 8 (0.4) 71 (0.7)

CAGE scorea

0 6630 (73.3) 1386 (74.1) 8016 (73.4)
1 690 (7.6) 156 (8.3) 846 (7.7)
≥2 470 (5.2) 86 (4.6) 556 (5.1)
Missing 1258 (13.9) 242 (12.9) 1500 (13.7)

Current smoking status
No 8026 (88.7) 1524 (81.5) 9550 (87.5)
Yes 982 (10.9) 339 (18.1) 1321 (12.1)
Missing 40 (0.4) 7 (0.4) 47 (0.4)

History of mental illness
No 6090 (67.3) 1493 (79.8) 7583 (69.5)
Yes 2846 (31.5) 366 (19.6) 3212 (29.4)
Missing 112 (1.2) 11 (0.6) 123 (1.1)

Number of physical comorbiditiesb

None 5923 (65.5) 1127 (60.3) 7050 (64.6)
One 2120 (23.4) 475 (25.4) 2595 (23.8)
Two 530 (5.9) 153 (8.2) 683 (6.3)
Three or more 163 (1.8) 53 (2.8) 216 (2.0)
Missing 312 (3.4) 62 (3.3) 374 (3.4)

Recruitment date
Jun–Aug 2020 2851 (31.5) 190 (10.2) 3041 (27.9)
Sep–Nov 2020 3543 (39.2) 662 (35.4) 4205 (38.5)
Dec 2020–Feb 2021 2058 (22.7) 786 (42.0) 2844 (26.0)
Mar 2021–Jun 2021 596 (6.6) 232 (12.4) 828 (7.6)

Six-month follow-up date
Feb–Apr 2021 3991 (44.1) 333 (17.8) 4324 (39.6)
May–Jul 2021 4076 (45.0) 1205 (64.4) 5281 (48.4)
Aug–Nov 2021 981 (10.8) 332 (17.8) 1313 (12.0)

One-year follow-up date
Dec 2021 7250 (80.1) 1517 (81.1) 8767 (80.3)
Jan 2022 1492 (16.5) 303 (16.2) 1795 (16.4)
Feb 2022 306 (3.4) 50 (2.7) 356 (3.3)

Recruitment type
Invited 4986 (55.1) 1068 (57.1) 6054 (55.4)
Volunteered 2444 (27.0) 593 (31.7) 3037 (27.8)
Unknown 1618 (17.9) 209 (11.2) 1827 (16.7)

Data are presented as n (%), unless otherwise specified.
a. A higher CAGE Substance Abuse Screening Tool score indicates alcohol abuse problems; a total score of ≥2 is considered clinically significant.19

b. Includes hypertension, heart disease, respiratory illness (including asthma), chronic kidney failure, cancer, diabetes and impaired immune system, for reasons other than the above.
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Fig. 2 Path diagrams of adjusted cross-sectional models at baseline and 6- and 12-month follow-ups. Anx, anxiety symptoms; Dep, depressive
symptoms; MH, mental health; SN, social network; SS4, family closeness; SS5, perceived warmth or love from others; SS6, increased societal
cohesion. Dashed lines indicate paths from latent variables to the first observed endogenous variables, which are set to a normalisation
constraint of 1.00; solid lines indicate other regression paths between latent variables SN and MH, as well as those between latent and
observed variables. Two-headed curved arrows indicate the standardised variance for each observed variable. All paths presented in the
diagram are statistically significant. The fully adjusted baseline model was used, adjusting for age, gender, previous psychiatric diagnosis,
physical comorbidities, body mass index, smoking status, CAGE Substance Abuse Screening Tool score, physical activity, recruitment type,
previous COVID-19 infection, COVID-19-related worries, economic difficulties, employment status and response period. Models for the 6- and
12-month follow-ups were adjusted for previous COVID-19 infection, COVID-19-related worries, economic difficulties, employment status and
response period.
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Specifically, a small cross-sectional study conducted in Singapore11

revealed that compassion was associated with a greater level of
pandemic-related protective health behaviours (i.e. hand hygiene
and physical distancing), which in turn was negatively associated
with anxiety symptoms.

One of the notable characteristics of the COVID-19 pandemic
lies in the differential global responses to the pandemic’s challenges.
Some governments implemented strict lockdown laws that effectively
curbed viral spread in some cases but amplified feelings of social
isolation.6 Sweden, on the other hand, aimed to balance virus
containment with preserving social connectedness, by avoiding stay-
at-home orders in favour of voluntary guidelines to stay home and
avoid public places in the first wave of the pandemic.14 This approach
was in direct contrast with other European countries early in the
pandemic. For example, Denmark ordered a 2-week stay-at-home
order in March 202030 while Norway mandated quarantine periods
for travellers returning from abroad.31 Ebrahimi et al reported that
population-level depressive symptoms in Norway were strongly
associated with the presence of strict physical distancing policies, and
symptoms decreased with the termination of these policies.32 Thus,
Sweden’s pandemic experience has provided a valuable case study for
assessing the implications of relatively lenient restrictions on social
networks and mental health outcomes.

Strengths and limitations

This study has several strengths. It leverages a large sample and a
longitudinal design with three measurement waves, and uses
validated instruments to assess depressive and anxiety symptoms.
Analytically, we adjusted for a comprehensive set of potential

confounders including time-varying covariates and used SEM,
which helps account for measurement error and enables estimation
of complex direct and indirect relationships and the proportion of
variance explained by predictors.33–35 Nevertheless, the findings
should be interpreted while also considering several limitations.
Selection bias is a potential issue, because the overall Omtanke2020
cohort and the analytic sample used in this study consist of a
disproportionately higher proportion of older women, which limits
the representativeness of our findings to the general Swedish
population.36 Methodologically, the multiplicity inherent in
complex structural equation models could inflate certain associ-
ations, and residual confounding (for example, by income or
education) cannot be ruled out. Finally, we note as a limitation that
the social network items were not derived from a single established
validated instrument. Although the items map onto commonly
used structural and perceived support domains and show expected
factor loadings in SEM, future work using validated multi-item
scales or formal psychometric validation would improve measure-
ment validity and thereby strengthen the credibility of the observed
associations.

Public health implications

The COVID-19 pandemic has underscored how reduced social
contact can significantly impact mental health, particularly for
individuals who are socially isolated yet not engaged with
healthcare systems. While our findings confirm the protective role
of perceived social support, they also highlight a challenge, namely
how to identify and support at-risk individuals who may not meet
clinical thresholds or seek treatment.

Table 2 Model fit statistics for all structural equation models after trimming procedure applied

Model χ2 d.f. CFI TLI
RMSEA
(90% CI) SRMR

Cross-sectional models
Unadjusted

Baseline 99.94*** 10 0.995a 0.987a 0.047
(0.039–0.055)a

0.025a

Six-month follow-up 116.65*** 4 0.994a 0.985a 0.051
(0.043–0.059)

0.026a

One-year follow-up 105.48*** 4 0.995a 0.987a 0.048
(0.041–0.056)a

0.024a

Adjusted
Baseline model 1 71.21*** 4 0.996a 0.990a 0.039

(0.032–0.047)a
0.020a

Baseline model 2 72.42*** 4 0.995a 0.989a 0.040
(0.032–0.048)a

0.021a

Baseline model 3 47.99*** 4 0.997a 0.992a 0.032
(0.024–0.040)a

0.017a

Six-month follow-up 52.95*** 4 0.997a 0.993a 0.033
(0.026–0.042)a

0.018a

One-year follow-up 52.70*** 4 0.997a 0.993a 0.033
(0.026–0.042)a

0.015a

Cross-lagged models
Unadjusted 3172.72*** 29 0.937 0.903 0.100

(0.097–0.103)
0.039a

Adjusted
Model 1 2933.95*** 31 0.932 0.901 0.093

(0.090–0.095)
0.040a

Model 2b 2841.46*** 31 0.928 0.896 0.091
(0.088–0.094)

0.039a

Model 3b 2713.71*** 31 0.931 0.899 0.089
(0.086–0.092)

0.038a

CFI, comparative fit index; TLI, Tucker–Lewis index; RMSEA, root mean square error of approximation; SRMR, standardised root mean squared residual.
Model 1: adjusted for age and gender.
Model 2: adjusted additionally for history of mental illness, physical comorbidities, body mass index, smoking status, CAGE Substance Abuse Screening Tool score, physical activity and
recruitment type.
Model 3: adjusted additionally for previous COVID-19 infection, COVID-19-related worries, economic difficulties, employment status and response period.
a. Meets the requirement for good model fit.
b. Also adjusted for change in employment.
***P < 0.001.
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Fig. 3 Path diagram of the fully adjusted cross-lagged panel model at baseline (0) and 1-year follow-up (12). Anx, anxiety symptoms; Dep,
depressive symptoms; MH, mental health; SN, social network; SS4, family closeness; SS5, perceived warmth or love from others; SS6, increased
societal cohesion. Dashed lines indicate paths from latent variables to the first observed endogenous variables, which are set to a normalisation
constraint of 1.00; solid lines indicate other regression paths between latent variables SN andMH, as well as those between latent and observed
variables. Two-headed curved arrows indicate the standardised variance for each observed variable. All paths presented in the diagram are
significant. The fully adjusted model (model 3) was implemented using the following baseline variables: age, gender, previous psychiatric
diagnosis, physical comorbidities, body mass index, smoking status, CAGE Substance Abuse Screening Tool score, physical activity,
recruitment type, previous COVID-19 infection, COVID-19-related worries, economic difficulties, employment status and response period. The
1-year model is adjusted for previous COVID-19 infection, COVID-19-related worries, economic difficulties, employment status and response
period.
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Future public health strategies should incorporate brief social
support screening tools into non-clinical settings – such as primary
care, schools, workplaces and digital platforms – to proactively
identify those at risk. Interventions such as teletherapy, peer
support groups and community-based mutual aid programmes
could subsequently be mobilised to provide connection during
times of crisis.37–41 Sustained investment in community cohesion is
especially important for prevention of mental health deterioration
during future pandemics or similar disruptions.42

While findings in this area may seem difficult to act
upon clinically, they hold clear relevance for population-level
prevention. Social support remains a modifiable factor, and
addressing it requires early, community-centred and cross-sector
approaches.

In conclusion, this large cohort study presents a distinctive
approach by examining the relationships between social network
and depressive and anxiety symptoms across various time points
during the COVID-19 pandemic in Sweden. The utilisation of SEM
to explore these associations empirically corroborates the protective
role of perceived social support in mental health outcomes, and
emphasises the importance of fostering strong social networks,
especially in times of crisis.
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