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Abstract

Background: Use of social media (SM) has exponentially grown particularly among youths in the past two years, due
to COVID-19-related changing lifestyles. Based on the Italian COvid Mental hEalth Trial (COMET), we investigated the
association between SM use and depressive symptoms among ltalian young adults (aged 18-24).

Methods: The COMET is a nationwide multi-center cross-sectional study that investigated socio-demographic data,
social networking addiction (BSNAS), depression, anxiety, and stress (DASS-21), as well as impulsiveness (BIS-15) and
aggressiveness (AQ) in a large sample of youngsters, in order to assess the association between BSNAS and DASS-21
indices. Mediation analyses were performed to evaluate the role of impulsiveness and aggressive personality traits in
the association between SM use (SMU) and depression.

Results: 75.8% of the sample (n=491) had a problematic SMU. SMU was reduced by high AQ and high DASS-21
scores (F=42338, p<0.001, R?=0.207). Mediation analyses showed that SMU negatively predicted depressive symp-
tomatology with the interaction mediated by AQ total (= — 0.1075), physical (= — 0.207) and anger (= — 0.0582),
BIS-15 total (8= — 0.0272) and attentional (f=— 0.0302). High depressive levels were predicted by high AQ scores,
low SMU levels, low verbal and physical AQ, and low attentional BIS-15 (F=30.322, p<0.00T, R2=0.273). Depres-

sive symptomatology negatively predicted SMU with their interaction mediated by AQ total (8= — 0.1640), verbal
(8=0.0436) and anger (5 =— 0.0807), BIS-15 total (8= — 0.0448) and attentional (8= — 0.0409).

Conclusions: SMU during the early phases of the COVID-19 pandemic could have a beneficial role in buffering nega-
tive consequences linked to social isolation due to quarantine measures, despite this association being mediated by
specific personality traits.
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and applications are no longer created and published by
individuals but instead continuously modified by all users
in a participatory and collaborative way) and that allow
the creation and exchange of user-generated content
[1-3]. SM platforms have exponentially grown in their
use over the last decade, particularly among young peo-
ple [4, 5] and the so-called ‘digital natives’ have grown up
immersed in the digital technology, with an habitual SM
use of about 90% [6, 7].

Several studies outlined the positive role of SM in fos-
tering individual’s wellbeing, by enriching everyday-user
experiences, facilitating social cohesion, increasing feel-
ings of connectedness and closeness with friends, as well
as enhancing selective self-disclosure and social support
[8-11]. An enhanced friendship quality and perceived
increased social support, due to the social networking
use, were also identified as protective factors against
depressive symptomatology [12, 13]. SM use is becom-
ing increasingly common also in mental health care, by
facilitating networking with peers/colleagues/patients,
mentorship, education and research, particularly among
youths [14]. However, despite these promising beneficial
advantages, other studies raised concerns regarding the
potential addictive use of social networking platforms, by
underlining the negative association between a problem-
atic social media use (PSMU) and psychological conse-
quences [15-19]. PSMU is characterized by an excessive
individual’s concern about online social networking
activities, being driven by a strong motivation to log
on or use SM, and devoting so much time and effort to
use these online platforms. This may lead the subject to
totally or partially impair other social activities, includ-
ing the school/university/job, interpersonal relation-
ships and overall wellbeing [15, 16]. The global pooled
prevalence of PSMU was estimated to be 17.4% (95%ClI
12.4-23.9), considering the increase occurred due to
the COVID-19 [20]. PSMU, including the compulsive
involvement in online social networking activities, has
been also negatively associated with worst individual’s
physical and mental health, poor wellbeing, relationships,
reduced self-esteem levels, poor sleep quality, increased
loneliness and depressive levels [17, 21-26], particularly
among adolescents and young adults [27-29]. System-
atic reviews reporting a suggestive detrimental effect of
wireless devices and SM use on youth’ mental health also
recommended caution in interpreting these findings,
because of the lack of high-quality longitudinal studies
[30—32]. Recent literature also reported that the effect on
youth mental health mainly depends on the time and type
of SM used as well as on individual vulnerability [31-33].

The rapid outbreak of the coronavirus pandemic
(COVID-19) had a significant impact on people’s every-
day life, as restrictive measures were imposed to reduce
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physical contact to limit the viral transmission [34—37].
These changes in lifestyle were associated to an increase
of the frequency and intensity of individual’s engagement
in online activities, including social networking use [20,
38]. Such an increase has been associated to managing
the reduced sense of control, to escaping the anxiety and
uncertainty feelings and to being constantly informed
about updates and news and maintain peer-to-peer social
contact [39, 40].

According to our previous results from the COMET
study [41, 42], COVID-19-related social isolation pre-
dispose to increased problematic internet activities (i.e.,
videogaming and internet addiction) in the general popu-
lation, while youngsters reported a higher increase in SM
activities compared to adults [43]. The COVID-19-re-
lated ‘stay-at-home’ policy may have disrupted certain
social needs (i.e., need for relatedness) and incentivized
the SM use, to gain social compensation through virtual
interactions [44, 45]. Other studies documented that SM
use and relatedness need satisfaction improve mental
health issues, particularly depressive symptoms and lone-
liness [46—49].

In order to investigate the role of social networking
use during the COVID-19 outbreak among more vulner-
able individuals (i.e., young people), we carried out a post
hoc analysis study by selecting only the younger popula-
tion (aged 18-24; [50]), from the COMET study sample
[43]. We aimed to focus on the association between the
psychopathological burden and the SM use during the
COVID-19 lockdown. The main objectives of the pre-
sent study were to: (a) report the characteristics of young
people experiencing PSMU versus non-PSMU, during
the phase II and phase III of COVID-19 pandemic in a
multi-center sample of young adults aged 18-24 years;
(b) describe the effects of the COVID-19-related psycho-
pathological symptoms on the emergence of PSMU in the
same sample; (c) evaluate the specific role of SM use dur-
ing the COVID-19 outbreak in the relationship between
PSMU and depressive symptomatology.

Materials and methods
The COvid Mental hEalth Trial (COMET) is a popula-
tion-based Italian multi-center study, with cross-sec-
tional observational design, using a snowball sampling
method. The full study protocol is available elsewhere
[41, 42]. All participants provided their written informed
consent to participate in the study. The study was
approved by the Ethical Review Board of the University
of Campania “L. Vanvitelli” (Protocol number: 0007593/i)
and it complies with the Declaration of Helsinki.

Eligible participants were requested to complete all
sections of the survey, including a socio-demographic
section, clinical data (e.g., pre-existing physical and/or
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mental illness, information regarding the COVID-19
infection and hospitalization, isolation and/or quaran-
tine, and so forth) and a set of validated questionnaires
(see “Measures”). For the full protocol and methodol-
ogy of the COMET satellite study on web-based psycho-
pathologies, see Volpe et al. [43].

Measures

The Depression, Anxiety and Stress Scale (DASS-21, Ital-
ian short version) [51] is a self-report questionnaire con-
sisting of 21 items, on a 4-point Likert scale, divided in
three subscales (depressive, anxiety and stress). The
DASS-21 total score provides a general psychopathology
index [52]. Here, we focused on the “depression” subscale
dimension measures the level of dysphoria, hopelessness,
devaluation of life, self-deprecation, and lack of interest/
involvement, anhedonia and inertia.

The Bergen Social Networking Addiction Scale (BSNAS,
Italian version) [53)] is a 6-item self-report question-
naire on a 5-point Likert scale assessing the SM use
over a period of 12 months. BSNAS items measure each
core addiction element (i.e., salience, mood modifica-
tion, tolerance, withdrawal, conflict and relapse). Higher
BSNAS scores indicate a greater risk of SM addiction.
The BSNAS demonstrated a good reliability [54]. Based
on the BSNAS cut-off of 16, the sample was split in two
groups, to discriminate between those participants with
a problematic social networking use (BSNAS+) versus
those participants without a problematic social network-
ing use (BSNAS—) [53].

The Barratt Impulsiveness Scale (BIS-15, Italian ver-
sion) [55] is a short-version of the self-reported Barratt
Impulsiveness Scale (BIS) [56], consisting of 15 items on
a 4-point Likert scale and three subscales: motor (act-
ing without thinking), attentional (a lack of focus on the
ongoing task) and nonplanning impulsivity (orientation
to the present rather than to the future) ones [57]. The
severity and type of impulsiveness were tested for their
potential mediator roles in the relationship between
BSNAS and DASS-21 depression.

The Aggression Questionnaire (AQ, Italian version) [58]
is a 29-item self-report questionnaire on a 7-point Lik-
ert scale, developed to assess four major components of
aggression (physical aggression, verbal aggression, anger
and hostility). The severity and type of impulsiveness
were tested for their potential mediator roles in the rela-
tionship between BSNAS and DASS-21 depression.

Statistical analysis

Descriptive statistics were performed in order to
investigate the socio-demographic and clinical char-
acteristics of the sample. Categorical variables are
summarized as frequency (n) and percentage (%). The
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x° test was used to compare all categorical variables
with each other as well as to compare all socio-demo-
graphic variables between two groups (i.e., BSNAS 4 vs
BSNAS —). Continuous variables are summarized as
mean and standard deviation (SD). The normality of
the distribution of the continuous variables were tested
using the Kolmogorov—Smirnov test. Since our con-
tinuous variables showed a normal distribution, inde-
pendent samples Student’s T-test and two-way tailored
analysis of variance (ANOVA) were used to investigate
the level of severity of PSMU (as measured by BSNAS),
according to a set of categorical independent variables
(i.e., gender, phase II vs. phase III, being infected and/
or hospitalized due to COVID-19 infection, being iso-
lated due to COVID-19 infection, being isolated due to
a contact with someone affected with COVID-19, hav-
ing lost job due to the COVID-19 pandemic, having a
pre-existing physical disorder, having a pre-existing
mental disorder).

Bivariate Pearson’s correlations have been used to
investigate potential relationships between BSNAS total
score and the following continuous variables: DASS total
score, DASS depressive symptoms, DASS anxiety symp-
toms, DASS stress symptoms, AQ total score and sub-
scales, and BIS-15 total score and subscales. Statistical
analyses were firstly carried out by considering BSNAS
(as measure of PSMU) as primary outcome in order to
evaluate whether COVID-19-related variables could be
predictors of a higher risk of developing PSMU in our
cohort of young people recruited during the second and
third Italian COVID-19 waves. Then, we carried out all
analyses by considering as primary outcome the DASS-
21 depressive symptomatology, in order to identify
whether PSMU and/or higher vs. lower levels of BSNAS
could be risky or protective factors for the emergence
of clinically significant depressive levels in our cohort of
young people during the COVID-19 pandemic.

Therefore, in order to identify possible predictors of
the levels of PSMU (as measured by BSNAS), a multivari-
ate linear regression model was performed, including as
independent variables: DASS-21 total score, DASS-21
depression, anxiety, and stress subscales, gender, hav-
ing being infected by the COVID-19, having being iso-
lated due to the contact with a person infected by the
COVID-19, having being quarantined due to the infec-
tion with COVID-19, having a pre-existing mental dis-
order and/or having a pre-existing physical disorder. In
addition, a stepwise binary logistic regression analysis
was performed in order to evaluate the predictors asso-
ciated with the presence of PSMU (vs. non-PSMU) after
categorizing BSNAS total score into two dichotomous
values according to the established cut-off of 16. The esti-
mated odds ratios (OR) along with the 95% of confidence
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intervals (95% CI), and standardized coefficient 5 values
were generated for each variable.

Furthermore, in order to evaluate possible predic-
tors of the depressive levels (as measured by the depres-
sive subscale of the DASS-21) in our sample of young
people, a multivariate linear regression model was per-
formed, including as independent variables all COVID-
19-related variables (as above described), AQ total and
subscales, BIS-11 and subscales, BSNAS total score and
dichotomous BSNAS variable (i.e., presence vs. absence
of PSMU). Following the identification of significant pre-
dictors of depressive symptomatology, PROCESS macro
(version 3.5.3, February 2021) for SPSS [59] was run to
carry out mediation analyses (Model 4) to test whether
the direct or indirect effect of BSNAS (as independent
variable) on DASS-21 depression subscale (as dependent
variable), were mediated by AQ total score and/or sub-
scales and BIS-11 total score and/or subscales. Indica-
tors of indirect effects were tested using a bias-corrected
bootstrapping (n=5000) with 95% CI, by setting a statis-
tical significance when the 95% CI does not contain zero.
For all analyses, the level of statistical significance was set
at p<0.05, two-tailed. All analyses were performed using
the software Statistical Package for Social Science (SPSS)
version 27.0 (IBM SPSS Statistics, Chicago, IL, United
States).

Results

Socio-demographic and psychopathological
characteristics

The final sample consists of 491 individuals, with a slight
prevalence of females (64.4%, N=316) and single (58%,
N=285). The mean age was 21.8 (SD=1.7) years, with-
out any statistical significant gender-based differences.
The most frequent educational levels were university
degree (53%; N=260) and high school diploma (46%;
N=226). Most respondents reside in southern Italy
(53.4%; N=262), followed by central (25.9%; N=127) and
northern Italy (20.8%; N=102). The employment pro-
file was mainly constituted by students (45.2%, N=222)
and full-time employed (36.3%, N=178). 3.7% (N=18)
of respondents declared to have lost their job during the
current pandemic. Overall, 50.1% of total respondents
declared to be satisfied (26.1%, N=128) or quite satisfied
(24%, N=118) regarding their own current financial situ-
ation. Only 11.4% (N=56) of the sample declared a pre-
existing physical illness before the COVID-19 pandemic,
while 5.3% (N=26) were previously affected by a men-
tal disorder. Regarding the COVID-19-related variables,
only 4 participants (0.8%) declared a previous COVID-
19 infection, 1.8% (N=9) declared to have experienced
a home-based isolation due to the COVID-19, and only
one subject had been hospitalized due to the COVID-19
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infection. About 4.9% (N=24) reported to have been
isolated due to the contact with a subject infected by
COVID-19 (Table 1).

The mean total score of DASS-21 was 60.1 (SD=12.8),
DASS-21 depression subscale was 20.1 (SD=5.4), DASS-
21 anxiety subscale was 23.1 (SD=4.7), and DASS-21
stress subscale was 16.9 (SD=5.3) (Table 2). The mean
total score of BSNAS was 20.4 (SD=6.8) with about
75.8% of the sample who were classified as having a
PSMU (BSNAS > 16). Interestingly, significantly higher
DASS-21 total scores, depression, anxiety and stress lev-
els were found in those participants without clinically
significant BSNAS scores (BSNAS— group) compared to
BSNAS+ group (all with p<0.001) (Table 2).

Predictors of the problematic social networking use
According to the multivariate regression model, social
networking use levels were reduced by the presence of
a COVID-19 related hospitalization (Beta coefficient,
B=— 12.135; 95% confidence interval, CI=(— 24.038)-
(— 0.233)], high levels of AQ total scores [B=— 0.123,
95%CI=(— 0.163)—(— 0.083)] and high levels of general
psychiatric symptomatology (as measured by DASS-21
total score) [B=— 0.128, 95%CI=(— 0.175)—(— 0.080)].
These variables statistically significantly predicted social
networking use levels (F (3, 487)=42.338, p<0.001,
R?=0.207).

Mediation analyses showed that social networking use
(as measured by BSNAS) negatively predicted depressive
symptomatology and that their interaction is mediated
by AQ total score (f=— 0.1075, 95%CI [(— 0.1449)-
(— 0.0740)]) (Fig. 1A); AQ physical aggression subscale
(B=— 0.207, 95%CI [(— 0.378)—(— 0.0069)]) (Fig. 1B);
AQ anger subscale (f=— 0.0582, 95%CI [(— 0.0863—
0.0351]) (Fig. 1C); BIS-11 total score (f=-— 0.0272,
95%CI [(— 0.0482)—(— 0.0100)]) (Fig. 2A), and BIS-11
attentional subscale (f=— 0.0302, 95%CI [(— 0.0520)—
(— 0.0130)]) (Fig. 2B).

Legend Fig. 1 Mediation analyses showed that the
problematic social networking use negatively predicted
depressive symptomatology and that their interaction
was mediated by aggressiveness total score (Fig. 1A),
physical aggression score (Fig. 1B) and anger/aggressive-
ness subscale (Fig. 1C).

Legend Fig. 2 Mediation analysis showed that the
problematic social networking use negatively predicted
depressive symptomatology and that their interaction
was mediated by impulsiveness total score (Fig. 2A),
attentional impulsiveness (Fig. 2B).

Predictors of the COVID-19-related psychopathology
According to the multivariate regression model,
high COVID-19-related depressive levels were
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Table 1 Socio-demographic characteristics of the sample
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Characteristics

Total sample (N=491) BSNAS — (N=119) BSNAS+(N=372)

p-values

Age, years, mean £ SD
Gender, % (N)
Female
Male
Marital status, % (N)
Single
Married or cohabiting
Separated or divorced
Widowed
Education level, % (N)
University degree, yes, % (N)
High school degree, yes, % (N)
Middle school, yes, % (N)
Elementary school, yes, % (N)
Employment level, % (N)
Full-time employed, yes, % (N)
Unemployed, yes, % (N)
Student, yes, % (N)
Full-time homemaker, yes, % (N)
Lost job due to the pandemic, yes, % (N)
Any comorbid physical condition(s), yes, % (N)
Any mental health problem(s), yes, % (N)
Have you been infected by COVID-19, yes, % (N)

Have you been isolated due to COVID-19 infection,
yes, % (N)

Have you been hospitalized due to COVID-19
infection, yes, % (N)

Have you been isolated due to a contact with
someone affected by COVID-19, yes, % (N)

Phase Il
Phase Ill

218+17

64.4% (N=316)
35.6% (N=175)

58% (N=285)
38.3% (N=188)
2.9% (N=14)
0.8% (N=4)

53% (N=260)
46% (N=226)
0.8% (N=4)
0.2% (N=1)

36.3% (N=178)
26% (N=13)
452% (N=222)
8.8% (N=43)
3.7% (N=18)
11.4% (N=56)
5.3% (N=26)
0.8% (N=4)
1.8% (N=9)

0.2% (N=1)
4.9% (N=24)

47.5% (N=233)
52.5% (N=258)

216+18

27.2% (N=286)
18.9% (N=33)

16.5% (N=47)
33.5% (N=63)
50% (N=7)
50% (N=2)

27.7% (N=72)
19.9% (N=45)
25% (N=1)
100% (N=0)

32% (N=57)
23.1% (N=3)

(

(N=13)
11.1% (N=2)

(N=19)
154% (N=4)
25% (N=1)
11.1% (N=1)

100% (N=1)
25% (N=6)

26.2% (N=061)
22.5% (N=58)

219+17

72.8% (N=230)
81.1% (N=142)

83.5% (N=238)
66.5% (N=125)
50% (N=7)
50% (N=2)

72.3% (N=188)
80.1% (N=181)
75% (N=3)
0N=0)

68% (N=121)
76.9% (N=10)
86.5% (N=192)
69.8% (N=30

88.9% (N=16
66.1% (N=37
84.6% (N=22
75% (N=3)

88.9% (N=28)

)
)
)
)

0% (N=0)
75% (N=18)

73.8% (N=172)
77.5% (N=200)

*t=— 1374 p=0.183

#0(1) =4.285 p = 0,047%**

*0(3)=24.623 p<0.001

*0(3)=7.121 p=0.068

*%0(4) = 29422 p<0.001

#0(1)=1.753 p=0.147%*
#0(1)=3.234 p=0072
=0(1)=1.171 p=0.279**
nv

nyv
nv
*%.

¥2(1)=0.008 p=0.546"**

#0(1)=0.913 p=0339

n.v. not valid

" t-Student test

" x2 test

" Fisher's exact test

Significant differences are in bold

predicted by high levels of AQ total scores (B=0.218,
95%CI=0.165-0.272, p<0.001). On the contrary,
depressive levels were reduced by the presence of
a mental disorder [B=— 3.692, 95%CI=— 5535)—
(— 0.189), p<0.001], high levels of BSNAS [B=—0.119,
95%CI=(-0.186)—(— 0.052), p<0.001], high levels of
verbal aggressiveness [B=— 0.338, 95%CI=(— 0.491)—
(— 0.185), p<0.001], high levels of physical aggres-
siveness [B=— 0.207, 95%Cl=(— 0.324)-(— 0.090),
»<0.001] and high levels of attentional impulsiveness
[B=— 0.153, 95%CI=(— 0.278)—(— 0.029), p=0.016],
which significantly predicted depressive levels F(6,
484) = 30.322, p<0.001, R2=0.273 (Table 3).

High anxiety levels were predicted by high levels
of AQ total scores (B=0.146, 95%CI=0.097-0.195,
p<0.001). Anxiety levels were reduced by the presence
of a mental disorder [B=— 2.153, 95%CI=(— 3.837)—
(— 0470), p=0.012], high levels of BSNAS
[B=— 0.103, 95%CI=(— 0.164)—(— 0.042), p=0.001],
high levels of verbal aggressiveness [B=— 0.213,
95%CI=(— 0.353)—(— 0.074), p=0.003], high levels of
physical aggressiveness [B=— 0.116, 95%CI=(— 0.223)—
(— 0.009),— 0.253)—(— 0.025), p=0.017], which signifi-
cantly predicted depressive levels, F (6, 484)=19.944,
p<0.001, R*=0.198.
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Table 2 Clinical characteristics of the sample

Total sample BSNAS — (N=119) BSNAS 4 (N=372) p-values

(N=491)
DASS-21 total score, mean 4= SD 60.1+£12.8 670+£122 5794122 t=7.100 p<0.001
DASS-21, depression subscale, mean £ SD 201+54 223452 193453 t=5.891p<0.001
DASS-21, anxiety subscale, mean +SD 23.1+47 252434 224+49 t=5.816p<0.001
DASS-21, stress subscale, mean=£SD 169453 19.5£55 16.1+49 t=6.324 p<0.001
BIS-15 total score, mean 4 SD 39.1+76 369476 39.7+75 t=—3.603 p<0.001
BIS-15, attentional Impulsiveness subscale, mean £ SD 11.14£35 102433 11.34+35 t=—3234p<0.001
BIS-15, motor Impulsiveness subscale, mean 4= SD 128+46 11.7£49 1314144 t=—2.898 p=0.007
BIS-15, nonplanning impulsiveness subscale, mean £ SD 108+24 10.7+25 108+24 t=—0372p=0.715
AQ total score, mean=£SD 9894153 1069+£15.2 964+ 144 t=6.882 p<0.001
AQ, physical aggression subscale, mean £ SD 347450 358441 343452 t=2.733 p=0.002
AQ, verbal aggression subscale, mean £ SD 13.3+£39 145+43 129437 t=3.812p<0.001
AQ, anger subscale, mean £ SD 252450 274450 246+48 t=5521p<0.001

AQ Aggression Questionnaire, BIS-15 Barratt Impulsiveness Scale-15 items, BSNAS Bergen Social Networking Addiction Scale, BSNAS + presence of social networking
addiction, BSNAS — absence of social networking addiction, DASS-21 depression anxiety stress scale-21 items, SD standard deviation

" t-Student test

Significant differences are in bold

A
Aggressiveness
—0.8912 -0.1207
(0.0939) (0.0156)
-0.2542
. . 0.343) .
Problematic Social 03 Depressive
Networking Use —0.1466 Symptomatology
(0.352)
B
Physical
Aggressiveness
-0.1335 0.1553
(0.0330) (0.0464)
-0.2542
Problematic Social 0349 Depressive
Networking Use 02334 Symptomatology
(0.0345)
C
Anger
Aggressiveness
-0.2080 0.2801
(0.0323) (0.0463)
-0.2542
. . (0.343] .
Problematic Social (29 Depressive
Networking Use 0.1959 Symptomatology
(0.0345)

Fig. 1 Aggressiveness in the mediation analyses between the
problematic social networking use and depressive symptomatology

A
Impulsiveness
02556 ~0.1064
(0.0494) (0.0310)
~0.2542
Problematic Social 038 Depressive
Networking Use _02270 Symptomatology
(0.348)
B
Attentional
Impulsiveness
0.1052 ~0.2875
(0.0228) (0.0667)
—0.2542
Problematic Social 035) Depressive
Networking Use 02239 Symptomatology
(0.0344)
Fig. 2 Impulsiveness in the mediation analyses between the
problematic social networking use and depressive symptomatology

High stress levels were predicted by high levels of
AQ total scores (B=0.192, 95%CI=0.138-0.246,
p<0.001). Stress levels were reduced by high levels of
BSNAS [B=— 0.126, 95% CI=(— 0.194)—(— 0.059),
p<0.001], high levels of verbal aggressiveness
[B=— 0.250, 95%CI=(— 0.403)—(— 0.097), p=0.001],
high levels of physical aggressiveness (B=— 0.216,
95%CI=(— 0.333)-(— 0.098), p<0.001] and high
levels of attentional impulsiveness [B=— 0.151,
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Table 3 Multinomial linear regression model (outcome = depression DASS-21 subscale)

B SE B t p-value (two-tailed)

(constant) 18.122 2393 7573 <0.001

AQ total score 0.218 0.027 0618 8.020 <0.001
Mental disorder (yes) —3.692 0.938 —0.153 — 3936 <0.001
BSNAS total score - 0119 0.034 —0.149 — 3477 <0.001
AQ verbal aggression —0.338 0.078 —0.244 — 4342 <0.001
AQ physical aggression —0.207 0.060 —0.192 — 3473 <0.001
BIS-15 attentional —0.153 0.063 —0.099 —2419 0.016

AQ Aggression Questionnaire, BIS-15 Barratt Impulsiveness Scale-15 items, BSNAS Bergen Social Networking Addiction Scale

Significant values are in bold

95%CI=(— 0.276)—(— 0.026), p =0.018], which signifi-
cantly predicted depressive levels, F (5, 485) =28.062,
p<0.001, R? =0.224.

Furthermore, general psychopathology was pre-
dicted by high levels of AQ total scores (B=0.556,
95%CI1=0.434-0.678, p<0.001) and reduced by
the presence of a mental disorder [B=— 5.962,
95%CIl=(— 10.169)—(— 1.755), p=0.006], high levels

A
Aggressiveness
0.1696 —0.1403
(0.1164) (0.0199)
-0.3979
. 0.0536 . .
Depressive { ) Problematic Social
Symptomatology ~02339 Networking Use
(0.0562)
B
Verbal
Aggressiveness
0.1223 —0.3567
(0.0322) (0.0738)
- 0.3979
. 0.0536 . .
Depressive { ) Problematic Social
Symptomatology 03543 Networking Use
(0.0532)
C
Anger
Aggressiveness
03068 ~0.2631
(0.0398) (0.0599)
—0.3979
Depressive 04539) Problematic Social
Symptomatology —o3172 Networking Use
(0.0558)
Fig. 3 Aggressiveness in the mediation analyses between the
depressive symptomatology and problematic social networking use

of BSMAS [B=— 0.348, 95%CI=(— 0.501)—(— 0.195),
p<0.001], high levels of verbal aggressiveness
[B=— 0.801, 95%CI=(— 1.150)-(— 0.452), p<0.001],
high levels of physical aggressiveness [B=— 0.539,
95%Cl=(— 0.806)—(— 0.271), p<0.001] and high
levels of attentional impulsiveness [B=— 0.443,
95%CIl=(— 0.727)-(— 0.159), p=0.002]. These vari-
ables statistically significantly predicted depressive lev-
els, F (6, 484) =39.201, p <0.001, R =0.327.

Mediation analyses showed that COVID-19 related
depressive symptomatology significantly predicted
social networking use (as measured by BSNAS) and
that their interaction is negatively mediated by AQ total
score (f=— 0.1640, 95%CI [(— 0.2237)—(— 0.1130)])
(Fig. 3A), AQ verbal aggression subscale (§=0.0436,
95%CI [(0.0760)—(0.0178)]) (Fig. 3B), AQ anger sub-
scale (f§=-0.0807, 95%CI [(— 0.1237-0.0431]) (Fig. 3C),
BIS-11 total score (f§=— 0.0448, 95%CI [(— 0.0771)—
(— 0.0193)]) (Fig. 4A), and BIS-11 attentional sub-
scale (f=— 0.0409, 95%CI [(— 0.0721)-(— 0.0153)])
(Fig. 4B).

Legend Fig. 3 Mediation analyses showed that COVID-
19-related depressive symptomatology significantly pre-
dicted social networking use and that their interaction
was negatively mediated by aggressiveness (Fig. 3A), ver-
bal aggression (Fig. 3B), and anger (Fig. 3C).

Legend Fig. 4 Mediation analyses showed that
COVID-19 related depressive symptomatology signifi-
cantly predicted social networking use and that their
interaction was negatively mediated by impulsiveness
(Fig. 4A) and attentional impulsiveness (Fig. 4B).

Discussion

Social media use has been supposed to cover a pathop-
lastic role in the development of psychological impair-
ment and/or psychiatric disorders [30-33]. However,
it is still controversial the impact of SM use on wellbe-
ing, life satisfaction and mental illness. Actually, such a
complex interaction might be influenced by both internal
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A
Impulsiveness
~0.3979 ~0.1489
(0.0536) (0.0386)
~0.3979
. 0.0536) . .
Depressive ( ) Problematic Social
Symptomatology 03531 Networking Use
(0.0542)
B

Attentional
Impulsiveness

—0.1564
(0.0283)

-02618
(0.0850)

~0.3979
(0.0536)

0.3570
(0.0548)

Problematic Social
Networking Use

Depressive
Symptomatology

Fig. 4 Impulsiveness in the mediation analyses between the

depressive symptomatology and problematic social networking use

and external factors, including social isolation, decreased
community engagement, and loneliness [26, 60—63]. In
turn, the impact of SM use on mental wellbeing/illness is
influenced by several factors such as use modality (occa-
sional vs. excessive), users’ age and gender, intrinsic and
extrinsic motivations in SM use (e.g., to manage impres-
sions, to share emotions, to reduce loneliness feelings, to
increase social connectedness) [64, 65].

Our findings show a higher SM use among young peo-
ple, with 75.8% of them who were classified as having a
PSMU (as measured by BSNAS). Interestingly, signifi-
cantly higher DASS-21 total scores, depression, anxiety
and stress levels were found in those participants without
clinically significant BSNAS scores; while subjects with
PSMU did not manifest a significant psychopathologi-
cal burden. Our findings point to a ‘protective/resilient’
role of social networking use in mitigating the depressive
symptomatology in people aged 18-24, during the early
phases of the COVID-19 outbreak. The effect did not
change, after controlling for the type of COVID-19 phase
(IT vs. III), gender, and all COVID-19 disease-related vari-
ables. Our findings are in line with previous studies that
found a positive effect of SM use in overcoming the nega-
tive consequences of COVID-19-related social isolation,
by reducing loneliness and increasing social connected-
ness [66—68]. However, other studies reported a detri-
mental association, by outlining that COVID-19-related
restrictive measures and lockdown favored an excessive
SM use and increased the risk of developing a PSMU [39,
69-71]. Indeed, a recent metanalysis collecting data com-
ing from 14 cross-sectional studies carried out during
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the COVID-19 pandemic among young people in differ-
ent countries, reported that an excessive time spent on
social networking platforms was much more likely asso-
ciated with an increased risk of developing depressive
(OR=1.43) and anxiety symptoms (OR=1.55) [72].

Studies carried out before COVID-19 often reported
inconclusive and contrasting results about the link
between SM use and depression [18, 23, 28, 73-77],
probably due the correlational nature of most studies
that precludes causal inference. Some authors proposed
a bidirectional association, by supporting the hypothesis
that PSMU may lead to depression and, similarly, depres-
sion may increase a pre-existing PSMU [78]. However,
another systematic review found that the time spent by
young people on SM was significantly associated with the
occurrence of depressive, anxiety and psychological dis-
tress symptoms, also in those without a previous mental
distress and/or psychiatric disorder [28]. A more recent
“dose—response” meta-analysis demonstrated a linear
dose—response and gender-specific association between
time spent on SM and the risk of depression in young
people (OR=1.6), with a stronger association mainly
found in females (OR=1.7) versus males (OR=1.20)
[79]. Thus, one could argue that the time spent on SM
would be the key to discriminate between a protective
versus detrimental effect, even though further studies
should confirm this hypothesis.

Our findings could then be interpreted considering
that forced online activities experienced by the general
population, during the early COVID-19 phases, could
have potentially protected young people by the emer-
gence of loneliness, anxiety, fear for the future, and
depressive symptoms. As our study collected data dur-
ing the second and third COVID-19 Italian wave [43],
we were able only to partially describe the effect of the
first COVID-19-related Italian lockdown and did not
weight the cumulative effect of the COVID-19 situation
over the time. However, other studies carried out under
the COVID-19-related restrictions reported that SM use
helped to maintain a close emotional bond with distant
family members, friends and peers, by facilitating the
acceptance of the required condition to stay-at-home as
well as favoring to overcome experienced loneliness and
social isolation [80]. Our findings suggest that this pro-
tective effect refers mainly to the younger population,
who could find beneficial use of social networking to
remain in contact with their peers and friends. Therefore,
one could argue that this association could be particu-
larly relevant for the digital natives’ generation and prob-
ably only in the early stages of the COVID-19 outbreak.
Merchant and Lurie [80] found that temporary commu-
nication means, substituted by the lack of the physical
contact (e.g., with friends, acquaintances, etc.) by social
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networking platforms, in times of the COVID-19 pan-
demic, are considered useful to satisfy individuals’ needs
for disaster-related information, entertainment as well
as for maintaining interpersonal communication [80].
A recent prospective 9-month follow-up cohort study,
investigating the association between SM use and risk
of depression in Chinese adolescents during COVID-19
pandemic, reported that the protective effect of online
social networking use for depression was not maintained
over the time, suggesting a chronological trend [79].
According to our findings, SM use could be a potential
coping strategy adopted by digital natives in response
to stressful life events, due to the COVID-19-related
restrictions. Indeed, Lazarus and Folkman [81] proposed
two main types of coping strategies to manage stressful
events: (a) problem-focused coping (i.e., engage in behav-
iors that could help solve problems); and (b) the emo-
tion-focused coping (i.e., regulate emotional responses
to the problem without affecting the actual presence
of stress) [82]. Within this theoretical model, the chal-
lenges determined by the COVID-19 situation may have
forced young people to more likely turn to social net-
working for both problem-focused coping (e.g., brows-
ing health-related information) and emotion-focused
coping (e.g., venting emotions for mood management,
joining online communities for social support, meeting
online friends and peers) [83]. Accordingly, our findings
found that young people experiencing a PSMU signifi-
cantly described lower aggressiveness (physical and ver-
bal) and anger levels compared to those without a PSMU,
who reported significantly higher levels of general psy-
chopathology, anxiety, stress and depression. Indeed, our
PSMU sample reported significantly higher impulsive-
ness levels (particularly, motor and attentional impulsive-
ness) compared to young people without a PSMU. Our
mediation analyses also demonstrated that the associa-
tion between higher depression levels and lower BSNAS
levels was mediated by higher aggressiveness and lower
impulsiveness levels. Therefore, the protective effect of
social networking use could be beneficial to younger peo-
ple, at different degrees according to specific personality
profiles (i.e., levels of impulsiveness and aggressiveness).
Future studies should confirm these findings and evalu-
ate specifically the role of the impulsiveness and aggres-
siveness personality traits in mediating the relationship
between PSMU and depression, along stressful events.
Furthermore, our study contains limitations that should
be considered before generalizing our findings. First,
the cross-sectional design allows only hypothetical con-
clusions of causality between the protective role of SM
use in the emergence of depressive symptomatology in
the general population during COVID-19 outbreak. We
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could not argue whether the SM use was protective only
during the early stages of COVID-19 phases and if such
a protective effect will be maintained over time. There-
fore, longitudinal studies should collect data, consid-
ering the number of occurring COVID-19 lockdowns,
the intensity and frequency in social networking use
pre-COVID-19, during each COVID-19-related phase
and post-COVID-19. Second, the convenience sampling
method and online recruitment strategy, while allowed
to overcome the recruitment obstacles due to physical
distancing measures, could be highly vulnerable to selec-
tion bias and may imply a significant sampling problem.
Third, our sample included apparently healthy partici-
pants (without a previous PSMU) and, to validate the
association between SM use and depression, our findings
should be replicated in a clinical sample. Fourth, our sam-
ple is mainly constituted by young university students,
with a possible unbalance with respect to young work-
ers; thus, further studies should recruit by stratifying
workers and students, in order to more reliably compare
findings coming from both groups and evaluate whether
this protective effect is only found in the university stu-
dents. Finally, we did not collect data on the time spent
on social networking platforms nor regarding the type of
social network, therefore, further studies should find out
the role of time spent on SM and of the type of used/pre-
ferred social networking platform.

Overall, our study documented a potential positive
role of social networking platforms, at least during the
early stages of the COVID-19 pandemic, particularly in
overcoming depressive symptomatology and general psy-
chopathological burden due to the COVID-19 situation,
in young adults. Furthermore, our findings highlight the
need of implementing youth-friendly targeted SM-based
interventions, specifically addressed to digital natives to
overcome the emergence of potential depressive symp-
tomatology due to stressful events.
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