Open access

» Additional supplemental
material is published online
only. To view, please visit the
journal online (http://dx.doi.
org/10.1136/bmjment-2023-
300802).

For numbered affiliations see
end of article.

Correspondence to

Dr Brian J Hall, New York
University Shanghai, Shanghai
200126, China; bjh9622@
nyu.edu

Received 19 June 2023
Accepted 8 November 2023

‘ '.) Check for updates

© Author(s) (or their
employer(s)) 2023. Re-use
permitted under CC BY-NC.
Published by BMJ.

To cite: Li G, Li Y, Lam AIF,
et al. BMJ Ment Health
2023;26:1-7.

ADULT MENTAL HEALTH

Original research

Understanding the protective effect of social support
on depression symptomatology from a longitudinal

network perspective

Gen Li
Corrado Barbui® Davide Papola
Judith van der Waerden,’ Richard Bryant

,Yifan Li,' Agnes lok Fong Lam,** Weiming Tang, " Soraya Seedat,”
./ Catherine Panter-Brick ®
9 Ellenor Mittendorfer-Rutz, "

Katalin Gémes,"" Fredrick D Purba, '* Hari Setyowibowo, ' Irene Pinucci, "
Christina Palantza, " Ceren Acarturk, " Giilsah Kurt,” Lorenzo Tarsitani, "

Naser Morina

16 Sebastian Burchert,'” Martina Patang,'® Soledad Quero, "%

Daniel Campos,®'*%* Anja C Huizink, '® Daniela C Fuhr,? Tobias Spiller,*

Marit Sijbrandij,'® Brian J Hall'

ABSTRACT

Background Higher social support protects people
from developing mental disorders. Limited evidence

is available on the mechanism through which social
support plays this protective role.

Objective To investigate the stress-buffering process
of social support on depressive symptoms using a novel
longitudinal dynamic symptom network approach.
Methods A total of 4242 adult participants who
completed the first two waves (from May to October
2020) of the International Covid Mental Health Survey
were included in the study. Cross-lagged panel network
modelling was used to estimate a longitudinal network
of self-reported social support, loneliness and depressive
symptoms. Standardised regression coefficients from
regularised cross-lagged regressions were estimated as
edge weights of the network.

Findings The results support a unidirectional protective
effect of social support on key depressive symptoms,
partly mediated through loneliness: A higher number

of close confidants and accessible practical help was
associated with decreased anhedonia (weight=—0.033)
and negative self-appraisal symptoms (weight=—0.038).
Support from others was also negatively associated

with loneliness, which in turn associated with decreased
depressed mood (weight=0.086) and negative self-
appraisal (weight=0.077). We identified a greater
number of direct relationships from social support

to depressive symptoms among men compared with
women. Also, the edge weights from social support to

depression were generally stronger in the men’s network.

Conclusions Reductions in negative self-appraisal
might function as a bridge between social support
and other depressive symptoms, and, thus, it may have
amplified the protective effect of social support. Men

appear to benefit more from social support than women.

Clinical implications Building community-based
support networks to deliver practical support, and
loneliness reduction components are critical for
depression prevention interventions after stressful
experiences.

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Multiple theories have been proposed to
explain why social support from others
is associated with lower mental disorder
symptoms after stress. However, few of the
theories have been adequately supported by
empirical evidence, and previous studies also
failed to address the heterogeneity of mental
disorder symptoms.

WHAT THIS STUDY ADDS

= Guided by the network theory of mental
disorders, this empirical study provides strong
evidence to the self-esteem theory of social
support and insights into the impact of gender
on social support and depression.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= The study provides a new network perspective
to investigate social determinants of
depression. The findings on self-appraisal
and loneliness suggest that these should be
considered as key intervention elements in

future depression prevention projects.

INTRODUCTION

Depression is a mood disorder associated with
poorer health outcomes, reduced overall func-
tioning and quality of life." Depressive disorders are
the forth leading disease burden among 10-24-year
olds, and sixth among 25-49-year olds.” The role of
psychological stress in the development and onset
of depressive episodes is well established.” Theoret-
ical models of depression suggest that stressful life
events induce psychological changes, resulting in
depressive symptoms.* This effect is heterogenous
and most people do not develop major depressive
disorder after stressful events, which suggests there
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are key psychosocial factors that enhance resilience to stress and
prevent the development of depressive symptoms. Numerous
epidemiological studies have explored protective factors and
social support was a robust protective factor against depression.’

Usually, social support refers to psychosocial resource that is
accessible in the context of interpersonal relationships within
one’s social network.® It is multidimensional: structural support
refers to the size and type of social network, while functional
support is related to the experience or expectancy of obtaining
instrumental and emotional support from others. A meta-
analysis of observational studies showed that the higher levels
of social support people perceived, the less likely they endorsed
psychiatric symptoms, including depression.” Multiple social
psychological processes have been proposed to explain the
mechanisms through which social support prevents depressive
symptoms. According to Thoits, support from significant or
similar others work as stress buffers through various processes
including emotional sustenance, active coping assistance and
social influence.” Evidence from empirical studies to support
these processes are still lacking. Although studies are looking for
mediators of the social support-depression association,® recent
psychopathology studies demonstrated that identifying the
mediators alone does not precisely capture the stress-buffering
process. Depression is a complex syndrome with high symptom
heterogeneity: people who scored the same on a depressive
symptom scale could have quite different symptom profiles. The
relationships between social support and each single symptom
could be uneven. Therefore, more nuanced approaches are,
therefore, needed to capture associations with specific symptoms
and social support processes.” A network approach provides such
opportunities as it (1) enables a test of the relationship between
social support and depression on a symptom level; (2) takes the
dynamics between different depressive symptoms into account.

The network theory of mental disorders provides a novel
perspective to conceptualise mental disorders as a complex
dynamic system formed by causal interactions between single
symptoms.'® Unlike diagnosis-based or total score-based anal-
yses, the model allows investigation of single symptoms within a
disorder network. The symptoms in these networks are treated
as nodes that are linked to other symptoms through edges. Nodes
that also link to other external constructs (eg, social support or
symptoms of another disorder) are considered bridge symptoms.
The relationship between mental disorder symptoms and risk/
protective psychosocial factors such as social support showed
that perceived social support was a key factor that reduced mood
disorder symptoms, buttressing the stress buffering role of social
support.'!

The vast majority of current network studies rely on cross-
sectional data and were criticised as they fail to reflect how
symptoms influence one another as described in the original
network theory, therefore limiting the interpretation of cross-
sectional network models."* To reveal the relationship between
depression symptomatology and related psychosocial factors
over time, a longitudinal network approach is critically needed.
The cross-lagged panel network (CLPN) model that combines
the cross-lagged model and network model of mental disorders
enables modelling of temporal effects between individual nodes
within the network using panel data.”® The CLPN methodology
has been applied in a few depression studies.'*'® Although there
have recently been emerging longitudinal network studies of
cognitive factors and depressive symptoms,'” ® to our knowl-
edge, no similar study has been conducted to investigate the
relationship between social support and depressive symptoms.
Therefore, we found the CLPN a novel and appropriate tool to

answer the research question of the mechanism underlying the
protective effect of social support.

OBJECTIVE

The current study used a longitudinal network model to (1)
investigate the mechanism by which social support protects
individuals from developing a high severity of depression under
a stressful situation. We performed the CLPN analysis on data
obtained from the Covid Mental Health Survey (COMET)
cohort. According to the network theory, the (de)activation of
a highly central symptom will spread through the network and
(de)activate a greater number of other symptoms.'® By estimating
and comparing the centrality indices of depressive symptoms in
the networks, we were able to identify which specific symptoms
were playing key roles in the protective effect of social support
on depression.

Loneliness was a frequent consequence of the COVID-19
pandemic due to public health interventions that promoted social
isolation and has a moderately significant effect on depression.”
Social support also decreased loneliness during the COVID-19
pandemic.”® Therefore, we evaluated (2) whether loneliness
bridged the protective effect of social support on depression.
This research question can be answered by evaluating the posi-
tion of loneliness in the combined network, as well as its bridge
centrality.

Additionally, gender differences in depression symptomology
are notable.?! Previous studies suggested gender differences in
the relationship between depression and social support.”* A
small social network predicted depression in men but not in
women. Given the lack of consensus of the reasons underlying
these gender differences, the final aim was (3) to compare the
stress buffering function of social support separately for men
and women participants through the network approach. By
comparing the structures of social support-depression networks
(eg, the density and weight of edges) among men and women,
we investigated how gender moderates the relationship between
social support and depression.

METHODS

Study design and data source

The data for this study were from a large international cohort
study—the COMET Survey, started in May 2020-during the
early world-wide outbreak of COVID-19. More details of the
survey are available online (https://osf.io/bgtsf/). In brief, the
survey was conducted simultaneously via an online tool (Surv-
alyzer) in 13 countries affected by the pandemic. Sampling was
conducted by sharing links to the survey via social media, instant
messaging platforms and emails. Only adults (over 18 years
old) who consented to participate were eligible. Participation
was voluntary and participants were free to skip questions or
withdraw from the study at any time. Participants included in
the baseline were invited for future study waves via email invi-
tations. Participants who completed the full survey entered a
survey lottery as compensation for their participation. The study
protocol was approved from relevant ethical review boards from
lead centres/institutions involved in the COMET study (see
online supplemental material).

Baseline data were collected from 8013 participants. Our
study focused on the time window between wave 1 (May—July
2020) and wave 2 (September—QOctober 2020), the early stage
of pandemic when most people perceive COVID as stressful. For
the longitudinal analysis, a subsample of 4500 individuals who
completed the follow-up survey was initially included. For the
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analysis, a listwise deletion procedure was conducted to address
missing data among main outcomes, resulting in a final sample
of 4242 participants in the analysis.

Measurement
Socio-demographic information of the participants was obtained
by a self-report questionnaire.

Depressive symptoms were measured by the Patient Health
Questionnaire (PHQ-9) scale.” PHQ-9 is a nine-item self-report
questionnaire measuring The diagnostic and statistical munual of
mental disorders (DSM)-defined depression symptoms in the last
2 weeks and is one of the most used scales in large-scale epide-
miology studies of depression. It is a four-point Likert scale, and
each item was rated from 0 (not at all) to 3 (nearly every day).
The scale has been translated and validated in different language
versions used in the current survey.

Social support was measured by the Oslo Social Support
Scale (OSSS-3), a brief scale to assess social support in large-
scale surveys. It contains three items asking questions about the
number of close confidants, the sense of concern from others
and the accessible practical help from neighbours, covering
structural, instrumental and emotional support. Psychometric
characters of the OSSS-3 were previously validated.®

One item asking frequency of feeling lonely on a 5-point Likert
scale (from Never to Frequently) was used to measure loneliness.

Statistical analysis

All analyses were performed using R (V.4.1.3). Two-tailed t-test
was used to compare the demographics, baseline depression and
social support between the excluded and the retained partici-
pants. The CLPN model was estimated by performing a series
of regularised regressions (lasso) to test the cross-lagged effects
of each item using the glmnet package.”® For each item of the
PHQ, OSSS and loneliness at wave 2, a multivariate regres-
sion model with all the items at baseline as predictors was esti-
mated. The standardised regression coefficients (from baseline
to follow-up) were used as edge weights to visualise the network
using the ggraph package.”* Network layout was created using
the Fruchterman-Reingold algorithm: arrows indicate direction
of the influence. The colour and thickness of the edges reflect
regression coefficient values (ie, edge weight): red indicated
negative values and positive values are in blue, thicker edges
indicate higher absolute weight values. For the gender compar-
ison, the same procedure was then used to separately create
networks for men and women. To visualise changes and network
comparisons, the same layout from the first network in whole
sample was used for other networks.

Centrality was evaluated using the expected influence (EI), the
sum of all absolute values of edge weights of a node.” Out-EI
(all edges coming from the node) and in-EI (all edges pointing to
the node) were calculated to show how much influence a node
has towards and from all other nodes. To focus on connections
between constructs, we also calculated the bridge-Els, which
reflects how strong a node affects nodes in other constructs
(bridge out-EI) and is affected by nodes from other constructs
(bridge in-EI).*® Autoregressive effects were removed when
calculating centrality.

The stability of the network was evaluated following stan-
dard guidelines for psychological network analyses,®® using
a two-step bootstrapping approach for CLPN developed by
Funkhouser et al.”” More details of the bootstrap function are
available on https://osf.io/paqj8. Correlation stability (CS) coef-
ficients of centrality indices were also calculated: over 0.25

Table 1 Demographic and clinical characteristics of the sample

Wave 1 (included Wave 1 (excluded

Characteristics N=4242) N=258)
Age (M, SD) 40.4 (15.5) 45.8 (17.1)
Gender (N, %)
Man 856 (20.2%) 72 (27.9%)
Woman 3339 (78.7%) 180 (69.8%)
Others 35 (0.8%) 5 (2.0%)
Education level (N, %)
High school or lower 876 (20.7%) 66 (25.6%)
University degree 3362 (79.3%) 190 (73.6%)
Marital status (N, %)
Single 1257 (29.6%) 68 (26.4%)
Married or steady relationship 2660 (62.7%) 163 (63.2%)
Divorced/widowed 273 (6.4%) 24 (9.3%)
Others 43 (1.0%) 1 (0.4%)
Wave 1 (included Wave2 (included
N=4242) N=4242)
PHQ-9 Score (N, %)
<10 (none to mild depression) 3003 (70.8%) 3217 (75.8%)
> 10 (moderate and higher 1239 (29.2%) 1025 (24.2%)
depression)
0SSS-3 Score (N, %)
3-8 (low support) 1423 (33.5%) 1384 (32.6%)
9-11 (moderate support) 2008 (47.3%) 2035 (48.0%)
12-14 (strong support) 811 (19.1%) 823 (19.4%)
Loneliness (N, %)
Never or rarely 1846 (43.5%) 1924 (45.4%)
Sometimes 1521 (35.9%) 1512 (35.6%)
Often or frequently 875 (20.6%) 806 (19.0%)

means acceptable stability and over 0.5 means strong stability.
To test replicability, we reran the CLPN with gender, age, educa-
tion level and marital status as covariates into the regularised
regressions.

In addition to evaluating the effect on symptom severity, we
also investigated the relationship between presence of support
and endorsement of depressive symptoms. Therefore, a sensi-
tivity analysis was performed by estimation of a network after
dichotomisation of each item. The same procedure with the
primary analysis was used to generate the dichotomised network.
For the dichotomised network, regularised logistic regressions
were used to estimate the CLPN model." For both 4-point and
5-point Likert-scaled items, the first two options were coded as
‘0’ and remaining options were coded as ‘1°. The similarities
between the original network and the dichotomised network
were evaluated by calculation of correlations of edge weights
and centrality indices.”’

FINDINGS

Demographics and clinical outcomes of participants

The excluded participants by listwise deletion were significantly
older than those retained (DIM=5.3, 95%CI 3.4 to 7.3) but
there was no significant difference in baseline PHQ-9 total score
(DIM=0.1, 95%CI —0.9 to 1.1), OSSS-3 total score (DIM =
—0.2, 95%CI —0.5 to 0.1) or loneliness (DIM<0.1, 95% CI
—0.1 to 0.1). Demographic information, overall depressive
symptom severity, level of social support and self-reported lone-
liness at each time point are summarised in table 1. Most partic-
ipants had high education level and were women. The mean
scores for PHQ-9 decreased from wave 1 (M=7.46, SD=6.15)
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PHQ-criteria

PHQ1: Anhedonia

PHQ2: Depressed Mood

PHQ3: Sleep Disturbance
PHQ4: Low Energy

PHQS: Appetitive Disturbance
PHQ6: Negative Sef-appraisal
PHQ: Concentration Difficuties
PHQ8: Psychomotor Disturbance
PHQY: Suicide/Self-harm

Loneliness
Lonely: Feeling of Loneliness

0SSS-item
0SSS1: The number of close confidants

0SS52: The sense of concer from other people
0SSS3: Accessible practical help from neighbours

Figure 1 A longitudinal network of social support, loneliness

and depressive symptoms (N=4242). Arrows represent longitudinal
association between different nodes. Elements for different

constructs are in different colours. Nodes with higher connections

are automatically clustered together by the Fruchterman-Reingold
algorithm. Autoregressive edges and weaker edges with weights lower
than 0.03 were excluded to ease visual interpretation as suggested by
previous studies. 0SSS, Oslo Social Support Scale; PHQ, Patient Health
Questionnaire.

to wave 2 (M=6.69, SD=5.95). Loneliness decreased from wave
1 M=2.67, SD=1.13) to wave 2 (M=2.61, SD=1.11). There
was little change in OSSS-3, from mean score of 9.46 (SD=2.31)
at wave 1 to 9.47 at wave 2 (SD=2.30).

Longitudinal network of social support, loneliness and
depression

The CLPN plots three constructs, visualising the relationships
among depressive symptoms, social support and loneliness
(see figure 1). The matrix used to plot the network is shown
in online supplemental table 1. Overall, edges within constructs
had higher weight than those between constructs. Significant
edges appeared between social support and depressive symp-
toms. Unidirectional pathways from OSSS1 (number of close
confidants) to PHQ1 (anhedonia, weight=—0.033) and from
OSSS3 (accessible practical help from neighbours) to PHQ6
(negative self-appraisal, weight=—0.038) were identified. In
addition, OSSS1 and OSSS3 both showed effects on loneliness
(weights=—0.043 and —0.036), which further affected multiple
depressive symptoms mainly including PHQ2 (depressed mood,
weight=0.086), PHQ6 (negative self appraisal, weight=0.077),
PHQ1 (anhedonia, weight=0.064).

Centrality estimates of the nodes are plotted in figure 2. As
edges within constructs were denser and higher weighted than
those between constructs, the out-EI and in-EI mainly reflect
centrality within constructs. PHQ9 (suicide/self-harm, 0.043),
PHQ6 (negative self-appraisal, 0.035) and PHQ4 (low energy,
0.034) had relatively high out-EI compared with other symp-
toms, without being significantly different from each other.
PHQ2 had the highest in-EI (0.043) while PHQ9 has the lowest
in-EI (0.007). Regarding centrality between constructs, bridge
centrality estimates were compared. For social support, OSSS1
and OSSS3 had higher bridge out-Els than OSSS2 (concerns
from others). For depressive symptoms, PHQ2 and PHQ6
had highest bridge in-Els (0.009 and 0.008) among all symp-
toms. Loneliness demonstrated highest bridge in-EI and out-El,
implying a mediator role.

Robustness of the network
ClIs of the edge weights were examined (see online supplemental
figure 1). Edge weight difference tests and centrality difference
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Figure 2 Centrality (A) and bridge centrality (B) indices for elements
of social support, loneliness and depressive symptoms in the network.
Bridge Els that focus on cross-construction edges. Autoregressive effects
are removed when calculating the indices. El, expected influence; 0SSS,
Oslo Social Support Scale; PHQ, Patient Health Questionnaire.

tests are presented in online supplemental figures 2 and 3. The
estimations of out-El, in-EI and bridge-EI showed strong stability
in case-drop bootstrapping (see online supplemental figure 4).
The CS coefficients for the parameters were 0.60, 0.75 and 0.67.
Most edges between social support, loneliness and depression
were replicated in the network when covariates were controlled,
except for the edge from OSSS3 to PHQ6, which switched to
0SSS1 to PHQ6 (see online supplemental figure 5).

For sensitivity analysis, the dichotomised network replicated
most of the main findings except for the edge from OSSS1
to loneliness (see online supplemental figure 6). Of 94.3% of
the edges in the main network were replicated in the dichot-
omised network. The edge weights of the main and dichoto-
mised network were strongly correlated: =0.93 (95% CI 0.91
to 0.95). Regarding centrality measures, all the parameters
are highly correlated (rs from 0.75 to 0.97) between the two
networks.

Gender difference tests

The CLPN model was estimated among men and women partic-
ipants separately (figure 3A for men, figure 3B for women). The
original edge weights are shown in online supplemental tables 2
and 3. In the men’s network, there are more edges with higher
weights from social support to depressive symptoms, in addi-
tion those identified in the total sample: from OSSS1 to PHQ6
(weight=—0.055), PHQ3 (sleep disturbance, weight=—-0.073)
and PHQ4 (weight=—0.053) and from OSSS2 to PHQS8
(psychomotor disturbance, weight=—0.052). For women, there
were no additional edges between social support and depres-
sion when compared with the full sample, and the effect from
0SSS3 to PHQ6 was no longer adequately strong to be plotted
(weight=—0.027).

Regarding nodes’ centrality (see figure 3C,D), both networks
demonstrated moderate to good stability. CS coefficients for out-
El, in-EI and bridge EI were 0.44, 0.52 and 0.36 among men,
and 0.44, 0.75 and 0.67 among women (see online supplemental
figures 7 and 8). PHQ6 had highest out-EI (0.097) of all depres-
sive symptoms of men, while PHQ9 was the highest (0.058) for
women. The bridge out-EI for social support nodes was higher
among men. PHQ6 had high bridge in-EI (approaching 0.01) in
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Figure 3 Comparison between the men’s and women’s networks.

(A) Men's network of social support, loneliness, and depressive
symptoms; (B) women’s network of social support, loneliness, and
depressive symptoms. To facilitate visual comparison, the same layout
with the network in full sample was used to plot the networks and a
higher threshold for weak edges (0.05) was used for men’s network.

(C) Comparison of centrality indices for the nodes; (D) comparison

of bridge centrality indices for the nodes. PHQ1: anhedonia; PHQ2:
depressed mood; PHQ3: sleep disturbance; PHQ4: low energy;

PHQ5: appetitive disturbance; PHQ6: negative self-appraisal; PHQ7:
concentration difficulties; PHQ8: psychomotor disturbance; PHQ:
suicide/self-harm; 0SSS1: number of close confidants; 0SSS2: number of
close confidants: concern from others; 0SSS3: accessible practical help
from neighbours. El, expected influence; 0SSS, Oslo Social Support Scale;
PHQ, Patient Health Questionnaire.

both men and women, while in the women’s network PHQ2 also
had high bridge in-EI (0.099).

DISCUSSION

The current study revealed the potential mechanism through
which social support improves depression symptomatology
early in the COVID-19 pandemic using a longitudinal network
perspective. This study comes to two main findings: (1) a unidi-
rectional protective effect of social support mainly on partic-
ular depressive symptoms, partly mediated through decreased
loneliness; (2) significant gender differences in the strength and
pattern of associations observed between social support and
depression, with men showing stronger overall associations.

We found direct negative edges from social support nodes to
depressive symptoms, which suggests that lower social support
was associated with increased depressive symptom severity.
Social support also negatively predicted loneliness, which
further associated with depressive symptoms such as depressed
mood and negative self-appraisal. This finding is in line with
previous studies” and supports the bridge role of loneliness:
those with lower social support under stressful situations expe-
rience feelings of loneliness, which in turn exacerbate depressive
symptoms.'® It was previously argued that pre-existing mental
health problems might affect individual’s possession of social
ties and perceived or received support.” Social support could
be the outcome rather than a cause of psychiatric disorders.”

By applying a longitudinal data-driven methodology, our study
provided evidence against this argument as no significant edges
from the depressive symptoms to social support were identified
in the network.

Some of the depressive symptoms were playing a more
important roles than others in the combined social support-
depression network. Negative self-appraisal and depressed mood
are depressive symptoms with highest bridge in-EI, suggest both
symptoms are more likely to be affected by social support and
loneliness when compared with other symptoms. The network
shows that social support is directly associated with reductions
in negative self-appraisal symptoms (ie, self-failure and letting
others down), and also indirectly through loneliness. One’s
view of oneself is shaped by the appraisal from surrounding
people.” Individuals receiving more support may gain more
positive appraisal from people that facilitate reappraisal of the
stressor and themselves, prevent self-criticism and create posi-
tive self-evaluation under stressful situations. Support from
others creates a feeling that one deserves to be helped, which
challenges negative self-cognitions that they have let others
down. This pathway supports the self-esteem theory of social
support.” Positive self-evaluation helps build higher self-esteem
(ie, internal beliefs regarding how good a person is in general),
which further associated with lower depression.®’ In our study,
we noticed high out-EI of negative self-appraisal, suggesting the
strong influence of the symptom on other depressive symptoms.
The protective effect of social support could be spread and
amplified to the whole depression dynamic network through
decreased negative self-appraisal. In addition, this finding helps
explain the role of social support in preventing other mental
disorders related to negative self-appraisal after stressful events
such as posttraumatic stress disorder.’’ Changes in depressed
mood are also predicted by social support, through bridge
of loneliness. Connecting to other people creates a feeling of
companionship, which reduces loneliness and subsequent nega-
tive effect.’? However, the depressed mood sysmptom has high
in-EI and low out-El, which suggests this symptom was more
often predicted by other depressive symptoms than it predicted
increases in other symptoms. Therefore, decreased depressed
mood might constitute a common end point of social support’s
protective effect.

Additionally, our study provides a novel perspective on gender
differences in the relationship between social support and depres-
sion psychopathology. As discussed before, decreased negative
self-appraisal and improved self-esteem are critical mechanisms
through which social support has an impact on the depressive
symptom network. In men, negative self-appraisal appeared to
be dominant over other depressive symptoms, indicated by its
highest out-EI in the network. Improvement in this symptom
is related to overall depression improvement. The symptom
with highest out-EI in the women’s network is suicide/self-harm,
which cannot be addressed by increased social support (indicated
by lowest bridge in-EI of the symptom). Negative self-appraisal
does not have equivalent impact on other depressive symptoms
as was found among men. This pattern of gender differences was
consistent with a previous study showing that initial higher levels
of self-esteem predicted fewer subsequent depressive symptoms
among men, but not in their women partners.>* Furthermore,
there were more direct edges from social support to depression
for men with higher weights, which suggests men benefit more
easily from support from their social network than women-—
increased social support can directly improve depressive symp-
toms, including sleep disturbance, negative self-appraisal and
fatigue.
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We included different domains of social support in this study.
Both structural (OSSS1) and instrumental support (OSSS3) are
associated with significant reductions in depressive symptoms,
but there was a smaller effect from emotional support (OSSS2)
to depression or loneliness. The results were consistent with
one previous study reporting associations between depression
remission and social network size, practical support and lone-
liness severity, but not with emotional support.®** Our findings
suggest providing instrumental support such as financial support
or practical help could be more beneficial than strategies focused
on emotional support after stressful events.

There are several limitations of the current study. First, the
data were obtained from an online survey using convenience
sampling and this likely introduced sampling bias. Most of the
participants were women with reliable access to the internet.
The overall educational level of the sample is higher than what
was reported in other online convenience samples. Second,
population heterogeneity was not addressed in our current anal-
yses. The time window of this study focused on the earlier stage
of a stressful event, and the exposure to stress associated with
the pandemic likely varied among populations limiting gener-
alisability. The relationship between social support and depres-
sion might also differ in various cultural contexts. Last, we used
listwise deletion to handle missing data, which might introduce
bias and decreased statistical power. Finally, it is unclear how the
time lag between wave 1 and wave 2 affects our results. Data
that estimates the associations under study utilising varying time
lags are needed to understand whether there are temporal effects
underlying the mechanisms we evaluated.

Overall, this study reinvestigated the psychosocial correlates
of depressive symptoms among adults. By applying the longitu-
dinal network methodology, this is the first time that the directed
associations between mental disorder and social support were
modelled to identify key elements through a quantitative evalu-
ation of symptom centrality. Our study provides a new perspec-
tive to understand the social determinants of mental disorders:
modified self-appraisal may be a key bridge to connect social
support with improved depression. Additionally, a key gender
difference in the social support-mental health association was
revealed in this study.

CLINICAL IMPLICATIONS

First, building community-based support networks to deliver
practical support could be more effective than emotional
support alone, especially for men. Second, suicidal ideation was
largely unaffected by social support. Suicide prevention services
are still necessary even when social support-based interventions
are implemented to the target population under stress. Last, for
women, subjective loneliness-reduction interventions would be a
more straightforward strategy to help treat depressive symptoms
than providing community network support.
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