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of social interactions, the reasons for using social media 
platforms remain similar to traditional forms of communi-
cation in that they primarily provide a space for children and 
teens to interact, meet new friends, make plans, and express 
themselves [2].

This need for social connections was starkly reflected in 
the marked increase in social media use during the COVID-
19 period. As conventional social spaces such as schools and 
parks became inaccessible, virtual spaces emerged as the 
primary social channels for children and adolescents. This 
trend persisted throughout the different waves and lock-
downs of the pandemic as children and adolescents sought 
to maintain their ties with friends amidst clampdowns on 
face-to-face interactions [3].

Studies have linked the increase in social media use to 
reduced sleep quality [4], symptoms of depression, anxi-
ety, psychological distress [5–7], and decreased happi-
ness in adolescents [8]. Estimates indicate a prevalence 
rate of 15.1% for problematic social media use during the 
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express their opinions [1]. Despite this shift in the landscape 
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This longitudinal study examined the long-term effects of the COVID-19 pandemic on social media use and its impact 
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tion. Social support buffered the negative effects of excessive social media use on mental health, whereas extracurricular 
activities increased positive emotions, but also psychiatric symptoms related to social media use. These findings highlight 
the need for targeted interventions to regulate social media usage, given its lasting consequences on the mental health of 
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COVID-19 pandemic [9]. The global crisis aggravated the 
negative effects of increased social media use on mental 
health. Analyses suggest that the enforcement of lockdowns 
and social distancing measures led many adolescents to 
experience heightened feelings of isolation and loneliness 
due to their physical separation from friends, classmates, 
and extended family members. As a result, many turned to 
social media as their primary means of maintaining social 
connections and support-seeking during this period of social 
upheaval. However, the virtual nature of social media inter-
actions often fell short of fulfilling the deep human need for 
in-person socialization, thus leading to increased feelings 
of loneliness, which also exacerbated mental health issues 
[10].

The COVID-19 pandemic also brought about a constant 
influx of distressing news updates, leading to uncertainty 
about the future that was amplified by misinformation cir-
culating on social media platforms. Adolescents, who are 
already susceptible to heightened levels of anxiety and 
stress during this developmental period, were bombarded 
with alarming statistics, conflicting information about the 
virus, and divisive opinions that all contributed to height-
ened psychological distress [11]. The blurring of boundar-
ies between school and personal life as a result of remote 
learning further exacerbated their feelings of being over-
whelmed and burned out, as adolescents struggled to find 
a balance amidst the constant barrage of digital information 
and demands [12].

The pervasive nature of social media during the pan-
demic aggravated existing issues such as cyberbullying, 
online harassment, and negative social comparisons. As 
adolescents spent more time online, they became more vul-
nerable to peer pressure, attempts at social validation-seek-
ing behaviors, and the harmful effects of cyberbullying and 
digital exclusion [13, 14]. Thus, social media, while initially 
perceived as a means of staying connected and engaged, 
became a double-edged sword that amplified feelings of 
inadequacy and disconnection.

Although studies during the pandemic focused on the 
relationship between social media use and mental health 
symptoms, there have been few longitudinal studies that 
trace children’s and adolescents’ social media usage patterns 
and their long-term mental health effects. Only a small num-
ber of studies have investigated whether increased social 
media use has persisted post-COVID-19, or examined its 
mental health consequences [15]. Subjective well-being has 
also attracted scant attention.

In addition, numerous factors can influence how children 
and adolescents use social media and the ways it affects their 
mental health. It is important to identify protective factors 
and understand how they can lead to positive outcomes for 
young people. The current study focused on extracurricular 

activities and social support, two well-researched factors 
that were likely to mitigate the negative consequences of 
social media use in children and teens during the pandemic 
but also post-COVID.

Extracurricular activities such as sports, arts, music, 
clubs, and volunteering have been linked to improved well-
being and overall thriving in children and youth [16]. They 
provide opportunities for physical, social, and cognitive 
development, academic achievement, and positive social 
interactions with peers and adult mentors [17]. Recent stud-
ies found that team sports reduced anxiety and depression 
symptoms among adolescents during the pandemic com-
pared to their non-participating peers [18, 19]. Another 
study showed that teens who engaged in extracurricular 
activities spent less than two hours on recreational screen 
time after school and experienced more life satisfaction, 
optimism, and less anxiety and depression [20].

Recent studies have also highlighted the importance of 
perceived social support during the COVID-19 pandemic. 
Children and adolescents who feel loved and valued, par-
ticularly during challenging times, and have robust social 
support— the perceived or actual availability of emotional, 
informational, or instrumental assistance from significant 
others —tend to have lower risks for psychological and 
physical illnesses [21]. Social support was linked to lower 
levels of depression and PTSD [22] and improved psycho-
logical well-being in adolescents [23]. Studies showed that 
social support from peers, including through social media 
played a key role in lessening mental health issues during 
the pandemic period [24, 25].

To address the gaps in the literature regarding the long-
term impact of COVID-19 on daily social media use and 
mental health, this 4-year longitudinal study covering the 
period from September 2019 to June 2023 recruited a large 
sample of children and adolescents, aged 8 to 14 at baseline, 
who were sampled several months before the COVID-19 
pandemic outbreak. Their social media usage patterns and 
psychiatric symptoms were examined along with indicators 
of well-being such as life satisfaction, and positive emo-
tions across five points in time. The study timeline included 
three periods of long lockdowns, extended school closures 
and online learning, followed by a more stable and routine 
period during the 2021-23 school years. The original lon-
gitudinal study was designed pre-pandemic to measure the 
associations between social media use, mental health, and 
well-being as a function of socio-demographic and protec-
tive factors. The impact of the pandemic rapidly pointed 
to the value of using the 2019 data as the baseline. This 
prompted the extension of the study to its four-year format 
and the reformulation of the original hypotheses.

In the current study, the roles of extracurricular activities 
and social support as potential protective factors were also 
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probed to better understand how they may buffer the impact 
of excessive social media use and contribute to better mental 
health outcomes. Based on previous studies, three hypoth-
eses were formulated:

H1  There will be a significant increase in psychiatric symp-
toms (depression, anxiety, somatization, and general dis-
tress) and significant decreases in subjective well-being 
(lower positive emotions and life satisfaction, and more 
negative emotions) over the study period compared to the 
2019 baseline level.

H2   There will be a significant interaction between social 
media daily use and time, such that increased social media 
use will amplify psychiatric symptoms and diminish 
well-being.

H3  Social support and extracurricular activities would 
moderate the decrease in mental health during and after the 
pandemic, such that children with greater social support and 
engagement in extracurricular activities will be less influ-
enced by social media use in terms of a reduction in mental 
health and well-being. The interactions of age and gender 
with social media use and their mental health consequences 
were examined in an exploratory fashion.

Method

Participants

At baseline in 2019, the sample consisted of 3,697 children 
and adolescents aged 8 to 14 years (M = 11.01, SD = 1.99), 
with a gender distribution of 49.7% girls and 50.3% boys. 
To ensure representativeness, we employed a stratified ran-
dom sampling approach. This consisted of defining four 
strata corresponding to the four main geographic regions 
of Israel: the North, Center, South, and the Shfela region. 
Then, eight schools from these different regions in Israel 
were selected with assistance from the Ministry of Educa-
tion. Specifically, the Ministry provided a list of 5 primary 
and 5 secondary schools from each region that were repre-
sentative of the region’s population, based on school survey 
data collected by the Ministry of Education. We then ran-
domly selected one elementary and one secondary school 
from each region using a computer-generated random num-
ber. Special education and ultra-orthodox religious schools 
were excluded, since they have different curricula and 
student populations than mainstream schools. Within each 
school, we reached out to all the students in grades 3 to 9 
to ask them to participate in the study. We also collected 

demographic information on the students. Hence, the sam-
ple was reflective of the Israeli population in terms of resi-
dence, gender, socioeconomic status, and family situation. 
The baseline characteristics of the participants appear in 
Table S1 in the online supplemental materials.

Procedure

After receiving approval from the University and municipal 
ethics committees, an online letter detailing the study and 
requesting parental consent for their children’s participa-
tion was distributed to the students’ parents. Out of the total 
number of students, 84% obtained written consent from 
their parents, rendering them eligible for inclusion. On the 
day of the initial assessment, all eligible students present in 
school were invited to participate in the study and to provide 
their written consent beforehand.

Data collection was conducted across five time points: 
the initial assessment took place before the COVID-
19 pandemic in October 2019 (N = 3,697), followed by 
assessments after the first lockdown in Israel in June 2020 
(N = 3,598), then after the two subsequent lockdowns in 
June 2021 (N = 3,364), then during the fifth pandemic wave 
in June 2022 (N = 3,454), and finally at the end of the school 
year in June 2023 (N = 3,596). In total, 97.3% of the original 
sample completed one or more follow-up surveys. Over the 
time points, 74 students left the school, 17 declined to par-
ticipate, and the rest were absent from school or excluded 
due to incomplete data. The study participant flow diagram 
is presented in Fig. 1. After providing their written consent, 
the students received a survey link ensuring their anonymity 
by attributing a code number for the longitudinal follow-
ups. All participants completed the questionnaires during 
the school day, using tablets and the Qualtrics platform. The 
questionnaires were consistently administered across all 
measurement points.

Measures

Social Media Use [26]. The participants’ daily social media 
usage during typical weekdays was evaluated on a question-
naire probing their time spent on various social media plat-
forms; i.e., “On an average weekday, how much time (in 
minutes/hours) do you spend on social networking, messag-
ing sites, or Apps across platforms like YouTube, Instagram, 
TikTok, Facebook, Snapchat, Twitter, WhatsApp, and other 
social media platforms?”. The total usage time was calcu-
lated by aggregating the durations for each platform.

The Brief Symptom Inventory 18 [27] is a self-report 
scale composed of 18 psychiatric symptom items that are 
rated on a 4-point Likert scale from 0 (not at all) to 4 (very 
much) and refer to the previous month. The inventory covers 
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hopeless about the future” (Depression), and “Feeling tense 
or keyed up” (Anxiety). The internal consistency reliabil-
ity estimates were derived from a community sample. The 
alpha coefficients for Somatization, Depression, Anxi-
ety, and GSI were 0.74, 0.84, 0.79, and 0.89, respectively, 
which are satisfactory. The construct validity of the BSI 18 

three primary symptom subscales: Anxiety, Somatization, 
and Depression, and a Global Severity Index (GSI), which 
is the sum of the ratings of distress on each item. The scores 
on the BSI-18 range from 0 to 72, with higher scores reflect-
ing more psychological distress. Example items are “Feel-
ing weak in parts of your body” (Somatization); “Feeling 

Fig. 1  Participant flow diagram 
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support score that ranges from 1 to 5. The Cronbach’s alpha 
for the Friends subscale was 0.85. The construct validity of 
the subscale was found to be good, as it negatively related 
to depression symptoms (r = -.24). The Cronbach’s Alpha 
coefficients in this study ranged from 0.84 to 0.91.

The Extracurricular Activities Measure [31], is a 
26-item questionnaire that assesses involvement in various 
activities, encompassing sports and physical activities, the 
arts and creative pursuits, academic and educational activi-
ties, leadership and youth movements, community service 
and volunteering, outdoor and nature activities, as well as 
life skills and personal development courses. Activities are 
rated on a scale ranging from 0 (not engaging in the activity) 
to 4 (engaging in the activity five or more times per week) to 
indicate level of involvement. The scores from these items 
are averaged to calculate a total score that ranges from 0 
to 4. Concurrent validity analyses have demonstrated that 
the measure exhibits the expected associations across vari-
ous constructs relevant to adolescent development includ-
ing environmental support, well-being, and internalizing 
symptoms. The Cronbach’s Alpha coefficients in the current 
study ranged from 0.75 to 0.79.

Statistical analysis

The baseline measures were summarized using descriptive 
statistics. Missing data comprised 3.4% of the total data-
set, mainly due to item nonresponses. Missing data were 
handled using multiple imputation with IBM SPSS V.28., a 
method that generates plausible values for missing values, 
thus creating several “complete” sets of data. We imputed 
20 datasets, which was a sufficient number to obtain valid 
and stable estimates.

Growth mixed-effects regression models were employed 
to analyze the changes in psychiatric symptoms and subjec-
tive well-being measures from baseline to June 2023. Trend 
analyses were conducted using SPSS version 28.0. Trend 
analyses revealed linear changes in mental health symptoms 
and negative emotions, whereas positive emotions and life 
satisfaction demonstrated quadratic changes. For this rea-
son, we added a quadratic term in the growth mixed-effects 
regression models of positive emotions and life satisfaction 
to capture the possible nonlinear changes in these outcome 
variables over time. A quadratic term allows the slope to 
vary depending on the value of time, which can reflect the 
acceleration or deceleration of the growth rate.

The growth curves, with the intercept and slope as 
parameters, were used to illustrate the growth patterns of 
the outcome variables as a linear or quadratic function of 
time. The intercept in the Level 1 equation represented the 
baseline level of the outcome variables, whereas the slope 

was evaluated by correlating the Somatization, Depression, 
Anxiety, and GSI scores with the corresponding scores on 
the Symptom Check-List-90-R. The correlations were high, 
from 0.91 for Somatization to 0.96 for Anxiety (Depression 
and GSI were both 0.93 [27]. The Cronbach’s Alpha coef-
ficients for the total scale in the current study ranged from 
0.80 to 0.87 across the five measurement points.

The Brief Multidimensional Students’ Life Satisfac-
tion Scale [28] is a self-report measure for children and 
adolescents that evaluates life satisfaction in different life 
domains. It consists of five items rated on a 7-point scale 
ranging from 1 (terrible) to 7 (delighted). The items are 
averaged to create a general life satisfaction score. The total 
scores range from 1 to 7, with higher scores indicating more 
life satisfaction. Each item measures life satisfaction in one 
of the following five areas: satisfaction with friendships, 
family life, school experience, where one lives, and oneself. 
Example items include “I am satisfied with my family life”, 
“I am satisfied with my friendships”, and “I am satisfied 
with myself”.

The BMSLSS was shown to be internally consistent 
(α = 0.75) and valid for early adolescence. It was reported 
to correlate well with other life satisfaction scales (r = .66 
with the Multidimensional Students’ Life Satisfaction Scale 
- MSLSS and r = .62 with the Students’ Life Satisfaction 
Scale - SLSS) [28]. The scale had good internal consistency 
in the current study (α = 0.82 to 0.88).

The Positive and Negative Affect Schedule for Chil-
dren [29] is a self-report measure designed for children and 
adolescents to assess levels of positive and negative affect 
over the previous month. It comprises 10 items composed 
of five positive emotions (e.g., enthusiastic, proud, excited) 
and five negative emotions (e.g., afraid, upset, nervous). 
Responses are rated on a 5-point scale ranging from 1 (very 
slightly or not at all) to 5 (extremely). The positive affect 
and negative affect scores are calculated by summing indi-
vidual items. Scores range from 5 to 25. The negative affect 
and positive affect scales have shown high internal consis-
tency reliability, with values of 0.82 and 0.86 respectively, 
for school age children. The scales have also demonstrated 
construct validity, by differentiating between different diag-
nostic groups [29]. In the current study, the alpha coeffi-
cients were 0.79 to 0.84 for the positive affect subscale and 
0.77 to 0.81 for the negative affect subscale.

Perceived Social Support. Participants completed a 
4-item subscale from the Multidimensional Scale of Per-
ceived Social Support [30], which measures children’s and 
teens’ perceptions of their peers as providers of support. 
Example items include “My friends really try to help me”, 
and “I have friends with whom I can share my joys and sor-
rows”. Items are rated on a Likert scale from 1 (strongly dis-
agree) to 5 (strongly agree) and are averaged to derive a peer 
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indicated changes in these variables from baseline at the five 
measurement points.

The level 1 models assessed the growth trajectories for 
the outcome measures based on Time indicating the number 
of school years since baseline, as well as social media use 
and its interaction with Time that captured within-person 
changes. The moderating role of social support and extra-
curricular activities in the relationship between social media 
use and mental health outcomes over time was examined 
through their interaction with social media use. Social media 
use, social support, and extracurricular activities were mea-
sured at each of the five measurement points. In the qua-
dratic models, the linear change in outcomes was indicated 
by the Time factor, whereas the quadratic change over time 
was described by the Time2 factor at Level 1.

The level-2 models estimated the effect of age and gen-
der on mental health outcomes, along with their interaction 
with social media use. Gender was represented as a dummy 
variable, and age at baseline was centered on the sample 
mean. This approach enabled us to probe how changes in 
social media use over time correlated with changes in men-
tal health outcomes, while also examining how gender and 
age influenced this relationship. No other demographic vari-
ables emerged as significant predictors. School effects were 
not significant and only contributed 1- 2% of the observed 
variation, and were consequently excluded from the final 
models, as is customary [32].

Results

Descriptive statistics

The distribution of variables was assessed for normality and 
indicated no evidence of excessive skewness or kurtosis. 
The descriptive statistics and bivariate correlations of the 
variables at baseline are shown in Table S2 in the online 
supplemental materials.

Table  1 displays the mean ratings and standard devia-
tions of the variables across the five measurement points. 
The participants, on average, used social media platforms 
for approximately 2.67  h per day (SD = 2.21) at baseline. 
At the beginning of the study, there were significant differ-
ences in social media use as a function of SES and family 
background. Middle SES children used social media less 
(M = 2.60, SD = 2.16, ps < 0.04) than high SES children 
(M = 2.79, SD = 2.30) and low SES children (M = 2.84, 
SD = 2.24), F(2, 3694) = 3.87, p = .02, partial η2 = 0.01. 
Children with married parents also used social media less 
(M = 2.61, SD = 2.18, ps < 0.005) than those with divorced 
(M = 2.89, SD = 2.26) or unmarried parents (M = 3.44, 
SD = 2.48), F(3, 3693) = 9.59, p < .001, partial η2 = 0.01. 
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Longitudinal analyses of social media use and 
mental health

Longitudinal Growth Models were utilized to assess changes 
in mental health symptoms and subjective well-being over 
the study period as compared to the baseline assessment. 
The changes in social media use, mental health symptoms, 
and subjective well-being over the study period are pre-
sented in Fig. 2.

Tables  2 and 3 detail the estimated fixed-effect coeffi-
cients for the regression models. The intra-class correlation 
coefficients (ICCs) ranged from 0.01 to 0.26, suggesting 
limited within-person stability in psychiatric symptoms and 
subjective well-being. These findings imply that year-to-
year fluctuations rather than stable individual differences 
accounted for most of the outcome variability.

Positive coefficients for the linear slope parameter (time) 
were observed in the unconditional linear growth models 
for depression (b = 0.53, 95% CI [0.48, 0.58]), anxiety 
(b = 0.50, 95% CI [0.46, 0.55]), somatization (b = 0.48, 
95% CI [0.44, 0.53]), and the GSI (b = 1.53, 95% CI [1.41, 
1.64]), indicating a significant increase in these symptoms 
over the study period, and validating H1 (see Table 2). For 
the measures of subjective well-being, negative emotions 
exhibited a linear increase, (b = 0.65, 95% CI [0.62, 0.69]), 
whereas positive emotions (b = 0.43, 95% CI [0.40, 0.47]), 
and life satisfaction (b = 0.13, 95% CI [0.11, 0.14]) followed 
a quadratic pattern (see Table  3). There was a significant 
drop in positive emotions and life satisfaction from baseline 
to the second measurement point (after the first COVID-19 

However, there were no significant differences in screen 
overuse across SES or family background groups.

Of the participants, 10.7% reported using social media 
for 6 h or more per day at baseline. At the end of the study, 
the average daily usage of social media increased to 3.14 h 
(SD = 2.14), and 15.5% of the participants were online for 
6  h or more per day. Twelve- to 14-year-olds used social 
media for an average of 2.87 h per day (SD = 2.15) at base-
line. By the end of the study, the average social media use of 
12 to 14 year olds had risen significantly to 3.17 h per day 
(SD = 2.16, p < .001).

The increase in social media use in the total sample 
(Cohen’s d =-0.22) was accompanied by significant 
increases in depression, anxiety, somatization, and negative 
emotions, and significant decreases in social support, extra-
curricular activities, and life satisfaction. The effect sizes 
of these changes ranged from small to moderate, with the 
largest effects observed for negative emotions (Cohen’s d=-
0.58), anxiety (Cohen’s d=-0.53), and depression (Cohen’s 
d=-0.49).

Among 12- to 14-year-olds, psychiatric symptoms mea-
sured by the Global Severity Index (GSI) increased sig-
nificantly from the baseline (M = 16.62, SD = 11.05) to the 
first lockdown (M = 18.53, SD = 12.56, t = 4.43, p < .001). 
No significant changes were noted in subsequent mea-
surements, with GSI scores of 18.73 (SD = 12.69, t = 0.43, 
p = .67) and 19.47 (SD = 15.63, t = 1.42, p = .15). By the end 
of the study, the average GSI had significantly increased to 
22.93 (SD = 15.07, t = 13.31, p < .001; Cohen’s d=-0.48).

Fig. 2  Trends in (a) social media usage, (b) psychiatric symptoms, (c) emotional well-being, and (d) life satisfaction across the five measurement 
points
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The interaction between social media use and social 
support displayed significant associations across all men-
tal health indicators, including the GSI (b = -0.22, 95% CI 
[-0.30, -0.13]), depression (b = -0.09, 95% CI [-0.12, -0.05]), 
anxiety (b = -0.08, 95% CI [-0.12, -0.05]), and somatization 
(b = -0.04, 95% CI [-0.08, -0.01]) (see Table  2), as well 
as negative emotions (b = -0.07, 95% CI [-0.09, -0.04]; 
Table  3). This suggests a moderating effect where higher 
levels of social support alleviated the adverse impact of 
increased social media use on psychiatric symptoms and 
negative affect, confirming the third hypothesis.

However, the third hypothesis predicting an interaction 
between social media use and extracurricular activities was 
partially confirmed. Children and adolescents who engaged 
in a high number of extracurricular activities exhibited more 
substantial increases in positive emotions related to their 

lockdown), followed by a gradual increase from the third to 
the fifth measurement points (see Fig. 2).

To test the second hypothesis, the impact of social media 
daily use and its interaction with time on psychiatric symp-
toms and subjective well-being was explored. A signifi-
cant interaction effect was observed for social media use 
and time, indicating that increased social media usage was 
linked to increased psychiatric symptoms over time, includ-
ing anxiety (b = 0.03, 95% CI [0.01, 0.06]), somatization 
(b = 0.06, 95% CI [0.04, 0.08]), and the GSI (b = 0.07, 95% 
CI [0.01, 0.12]) (see Table  2). Disconfirming the second 
hypothesis, higher levels of social media use were also cor-
related with heightened positive emotions (b = 0.24, 95% CI 
[0.17, 0.31]), and life satisfaction (b = 0.06, 95% CI [0.02, 
0.08]) (see Table 3).

Table 2  The effects of social media use duration on changes in psychiatric symptoms from october 2019 to june 2023
GSI Depression Anxiety Somatization

Fixed effects Coefficient
(95% CI)

SE Coefficient
(95% CI)

SE Coefficient
(95% CI)

SE Coefficient
(95% CI)

SE

Level 1 Intercept 16.72*** 0.22 6.36*** 0.09 5.69*** 0.08 4.64*** 0.08
(16.28–17.16) (6.18–6.53) (5.53–5.85) (4.48–4.80)

Time (Linear growth) 1.53*** 0.06 0.53*** 0.02 0.50*** 0.02 0.48*** 0.02
(1.41–1.64) (0.48–0.58) (0.46–0.55) (0.44–0.53)

Social media daily use 1.01*** 0.09 0.52*** 0.03 0.27*** 0.03 0.24*** 0.03
(0.83–1.17) (0.45–0.59) (0.21–0.34) (0.17–0.30)

Social support -3.02*** 0.10 -1.41*** 0.04 -0.92*** 0.04 -0.74*** 0.04
(-3.21– -2.82) (-1.49– -1.33) (-1.00– -0.85) (-0.82– -0.67)

Extracurricular activities -1.69*** 0.13 -0.84*** 0.05 -0.58*** 0.05 -0.32*** 0.05
(-1.94– -1.43) (-0.94– -0.74) (-0.68– -0.49) (-0.42– -0.23)

Social media use * Time 0.07* 0.03 -0.03* 0.01 0.03** 0.01 0.06*** 0.01
(0.01–0.12) (-0.05- -0.01) (0.01–0.06) (0.04–0.08)

Social media use * Support -0.22*** 0.05 -0.09*** 0.02 -0.08*** 0.02 -0.04* 0.02
(-0.30- -0.13) (-0.12– -0.05) (-0.12– -0.05) (-0.08– -0.01)

Social media use *
Extracurricular activities

0.16** 0.06 0.05* 0.02 -0.01 0.02 0.12*** 0.02

(0.05–0.27) (0.01–0.10) (-0.05-0.03) (0.08–0.16)
Level 2 Age -0.14* 0.06 -0.07** 0.02 -0.02 0.02 -0.05* 0.02

(-0.27– -0.02) (-0.12– -0.02) (-0.07-0.02) (-0.09– -0.01)
Gender (Boys) -2.85*** 0.26 -1.12*** 0.10 -0.92*** 0.09 -0.80*** 0.09

(-3.35– -2.34) (-1.31– -0.92) (-1.10– -0.74) (-0.97– -0.62)
Social media use * Age 0.01 0.02 -0.01 0.01 0.01 0.01 0.02** 0.01

(-0.03-0.06) (-0.03-0.01) (-0.01-0.02) (0.01–0.04)
Social media use * Gender -0.34*** 0.09 -0.12*** 0.04 -0.10** 0.03 -0.11*** 0.03

(-0.50– -0.17) (-0.19– -0.06) (-0.17– -0.04) (-0.17– -0.04)
Variance 
components

Within person (Level 1) 125.22*** 21.14*** 18.59*** 18.75***

Between person (Level 2) 33.38*** 4.48*** 3.63*** 3.29***
Proportion 
explained

R2 within 0.11 0.12 0.08 0.05

R2 between 0.06 0.07 0.05 0.05
ICC 0.26 0.22 0.20 0.18

Note: T1 N = 3,697; Time was centered to indicate the number of school years elapsed since baseline (0, 1, 2, 3, and 4); p < .05*, p < .01**, 
p < .001***
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95% CI [-0.17, -0.04]), somatization (b = -0.11, 95% CI 
[-0.17, -0.04]), and general distress (b = -0.34, 95% CI 
[-0.50, -0.17]), and lower life satisfaction (b = -0.02, 95% 
CI [-0.04, -0.01]) in girls as compared to boys.

Discussion

The result of this study showed that children and adoles-
cents increased their social media use during and after the 
pandemic, both in terms of average hours and the propor-
tion of heavy users. By the end of the study, the average 
daily social media usage had increased to approximately 
3.14 h, and the percentage of participants online for 6 h or 

social media use (b = 0.05, 95% CI [0.01, 0.09]) compared 
to those with lower extracurricular involvement. However, 
these same individuals also displayed a more pronounced 
rise in symptoms of general distress (b = 0.16, 95% CI 
[0.05, 0.27]), depression (b = 0.05, 95% CI [0.01, 0.10]), 
and somatization (b = 0.12, 95% CI [0.08, 0.16]) related to 
their social media use.

Age moderated the relationship between social media 
use and somatization, with steeper increases in somatiza-
tion symptoms in older children and adolescents (b = 0.02, 
95% CI [0.01, 0.04]). The significant social media use × 
gender interaction showed a more pronounced impact of 
social media daily use on psychiatric symptoms of depres-
sion (b = -0.12, 95% CI [-0.19, -0.06]), anxiety (b = -0.10, 

Table 3  The effects of social media use duration on changes in subjective well-being from october 2019 to june 2023
Positive Emotions Negative emotions Life satisfaction

Fixed effects Coefficient
(95% CI)

SE Coefficient
(95% CI)

SE Coefficient
(95% CI)

SE

Level 1 Intercept 17.49*** 0.07 8.81*** 0.06 5.11*** 0.02
(17.36–17.63) (8.69–8.93) (5.07–5.15)

Time (Linear growth) -1.63*** 0.07 0.65*** 0.02 -0.34*** 0.02
(-1.77- -1.49) (0.62–0.69) (-0.38- -0.29)

Social media daily use -0.25*** 0.03 0.26*** 0.03 -0.07** 0.01
(-0.31– -0.19) (0.21–0.31) (-0.08– -0.05)

Social support 1.20*** 0.03 -0.51*** 0.03 0.45*** 0.01
(1.14–1.26) (-0.56– -0.45) (0.43–0.47)

Extracurricular activities 0.91*** 0.04 0.05 0.04 0.45*** 0.01
(0.83–0.99) (-0.03-0.12) (0.42–0.47)

Social media use * Time 0.24** 0.03 0.01 0.01 0.06*** 0.01
(0.17–0.31) (-0.01-0.02) (0.03–0.08)

Social media use * Support 0.01 0.01 -0.07*** 0.01 0.006 0.01
(-0.03-0.03) (-0.09– -0.04) (-0.01-0.02)

Social media use * Extracurricular activities
Extracurricular activities

0.05** 0.02 -0.03 0.02 0.008 0.01

Extracurricular activities (0.01–0.09) (-0.06-0.01) (-0.01-0.02)
Time2 (Quadratic growth) 0.43*** 0.02 0.13*** 0.01

(0.40–0.47) (0.11–0.14)
Social media use * Time2 -0.06*** 0.01 -0.01*** 0.01

(-0.07- -0.04) (-0.02- -0.01)
Level 2 Age -0.02 0.02 -0.04** 0.02 -0.02*** 0.01

(-0.05-0.01) (-0.07– -0.01) (-0.02- -0.01)
Gender (Boys) 0.27*** 0.06 -0.51*** 0.06 0.09*** 0.02

(0.15–0.39) (-0.63– -0.38) (0.05–0.12)
Social media use * Age 0.01 0.01 0.01 0.01 0.01 0.01

(-0.01-0.02) (-0.02-0.01) (-0.001-0.007)
Social media use * Gender 0.02 0.03 -0.06* 0.03 -0.02** 0.01

(-0.03-0.08) (-0.11– -0.01) (-0.04- -0.01)
Variance components Within person (Level 1) 13.88*** 11.99*** 4.93***

Between person (Level 2) 0.55*** 1.01*** 0.16***
Proportion explained R2 within 0.36 0.20 0.40

R2 between 0.03 0.06 0.07
ICC 0.01 0.07 0.02

Note: T1 N = 3,697; Time was centered to indicate the number of school years elapsed since baseline (0, 1, 2, 3, and 4); p < .05*, p < .01**, 
p < .001***
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beyond what might be expected from normal developmental 
changes. These findings necessitate a deeper exploration of 
long-term mental health strategies to support adolescents, 
as they highlight the profound and enduring effects of the 
pandemic on this vulnerable age group.

This mental health deterioration may have partly been 
caused by the closure and disruption of the education sys-
tem during the COVID-19 period. The education system in 
Israel faced major challenges in the 2019/20 and 2020/21 
school years, since schools applied a rotational system 
between online and hybrid learning modes depending on 
grade level. For instance, students in grades 5–12 spent 
most of their time learning online (about 75%), and only a 
few hours in person in small groups per week. This change 
in learning mode posed numerous difficulties for both stu-
dents and teachers who lacked the necessary infrastructure, 
support, skills, or confidence to adapt to this new situation. 
As a result, students missed many days of in-person instruc-
tion (about 15% of the school year due to the first lockdown 
in 2020), and the education system did not ever operate at 
full capacity for any age group in the second school year in 
2021 [38].

This situation contrasts with most OECD countries, 
where schools were fully open for about 60% of the aca-
demic year, fully closed for about 15%, and partially open 
for about 25% [39]. This disruption had a negative impact on 
student achievement, as indicated in a survey by the Israel 
National Authority for Measurement and Evaluation in Edu-
cation, which showed that only 37% of all teachers and 40% 
of all parents thought that the education system had covered 
the curriculum during periods of distance learning [40].

Contrary to assumptions that the reopening of the econ-
omy and the education system in March 2021 in Israel 
would improve the mental health of children and adoles-
cents, psychiatric symptoms continued to rise even after 
schools returned to full routine, and reached a peak at the 
last measurement point in June 2023. This suggests that the 
closure and disruption of the education system had long-
term effects on the mental health of the younger generation. 
Children and adolescents in Israel also faced other sources 
of stress and pressure, such as political instability, the social 
unrest due to the ongoing Israeli-Palestinian conflict, four 
rounds of elections in two years, an economic crisis, a sharp 
decline in the income of Israeli citizens, and inflation after 
the pandemic [38], which peaked in 2023.

It is important to note that Israeli children presented 
with high levels of mental distress even before the COVID-
19 pandemic. In the past decade, mental health problems 
among children and adolescents in Israel has increased 
significantly, especially in terms of anxiety-related symp-
toms and depression [41]. This trend has also been observed 
around the world, and studies over the last 10 years have 

more had risen to 15.5%. These usage figures considerably 
exceed levels seen among adolescents before and during the 
COVID-19 period [33, 34]. This suggests that social media 
use may have become more habitual or addictive for young 
people, especially after the COVID-19 pandemic.

This study also examined whether changes in social 
media use over time were linked to age or to a change in 
social media behavior. To do so, data on older children at the 
outset of the study were compared to data for same-age chil-
dren at the conclusion of the study. The results showed that 
the average daily social media use in 12–14-year-olds rose 
significantly from 2.87 h to 3.17 h. This suggests that the 
increase in usage was not simply a natural effect of aging, 
but an indication of changing social media habits during the 
study period. The effects of this change were small in terms 
of Cohen’s d and went from 0.14 for the 12–14 age group to 
0.22 for the whole sample.

Throughout the study period, psychiatric symptoms 
increased significantly, and subjective well-being declined, 
as is evident in the reports of fewer positive emotions and 
more negative emotions as well as reduced life satisfaction. 
The observation that in 2023, at the end of the pandemic, 
the participants exhibited the highest levels of symptoms 
and the lowest level of well-being, paints a concerning pic-
ture of the pandemic’s lasting effects on the younger gen-
eration. The baseline Global Severity Index (GSI) score, 
which measured the intensity of psychological distress and 
psychiatric symptoms, was 16.20 (SD = 10.90). This score 
is indicative of moderate psychological distress among 
the students at the beginning of the study, according to the 
BSI Israeli norms for adolescents (M = 15.66, SD = 11.52) 
[35]. However, by the end of the study period, distress lev-
els had worsened significantly, with a GSI score of 23.76 
(SD = 15.56), compared to the Israeli norms [35] and previ-
ous studies that administered the Brief Symptom Inventory 
before the pandemic [36, 37].

The observed increase in the GSI among 12- to 14-year-
olds from the baseline to the first lockdown is notewor-
thy. The significant rise from an average of 16.62 to 18.53 
post-lockdown suggests a marked escalation in psychiatric 
symptoms coinciding with the onset of pandemic restric-
tions. This initial surge aligns with broader concerns about 
the mental health impacts of COVID-19 lockdowns, partic-
ularly among adolescents who are at a critical stage of social 
and psychological development. In addition, the significant 
increase in GSI scores to 22.93 by the end of the study can-
not be overlooked. It underscores a gradual but persistent 
exacerbation of psychiatric symptoms over the course of the 
pandemic, which may reflect the cumulative stress and dis-
ruption experienced by adolescents during this period. The 
effect size (Cohen’s d =-0.48) further substantiates the sub-
stantial impact of the pandemic on adolescent mental health, 
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Specifically, a number of studies have underscored 
the positive aspects of social media during the pandemic, 
particularly in managing anxiety and loneliness when in-
person interactions were restricted [46, 47]. During lock-
downs, social media played a crucial role in maintaining 
essential social connections. A multi-country study involv-
ing 5,114 adolescents found that over 40% increased their 
social media use to preserve their social ties when face-to-
face interactions were not permitted [48]. Another longitu-
dinal study showed that teens who engaged in meaningful 
conversations on social media experienced an increase in 
gratitude over time [49]. One-to-one communication and 
self-disclosure in mutual online friendships, as well as posi-
tive and humorous online experiences were shown to reduce 
feelings of stress and loneliness and increase emotional sup-
port [50]. These results suggest that social networks had a 
soothing effect in the sense that they served as a distraction 
in stressful situations and connected individuals to the out-
side world and positive experiences, especially when chil-
dren and adolescents were isolated and confined.

However, other studies have found that digital media 
use during the pandemic reduced well-being. One possible 
explanation has to do with the overload of pandemic-related 
information on social media platforms, which was often 
negative and inaccurate, and increased feelings of worry, 
anxiety, and fear of missing out (FoMO), thus lowering well-
being [51]. Older students, who had a better grasp of the 
pandemic’s severity, suffered more from the adverse effects 
of social media content exposure. In addition, children and 
adolescents used social media during the pandemic as a way 
to cope with boredom and negativity, as well as for enter-
tainment, and often passively followed social media content 
without engaging [5]. Previous research suggests that this 
kind of compensatory and passive social media use results 
in poorer well-being [52] including greater anxiety, depres-
sion, loneliness, and low self-esteem due to body-related 
concerns and social comparison [53]. Further, social media 
use impacted healthy habits that supported mental health. 
For instance, greater social media use disrupted sleep pat-
terns, leading to more screen time at night, which has been 
related to anxiety and irritability [54].

Thus, the present findings raise important concerns 
about the tradeoff between the benefits and drawbacks of 
social media use in children and adolescents. While these 
platforms may be useful coping mechanisms during stress-
ful periods, they may also worsen mental health issues if 
used too much or too often. These findings underscore the 
notion that the impact of social media is not uniform, but is 
rather influenced by factors such as usage patterns, motiva-
tions, timing, and user demographics. To further elucidate 
these complex relationships, future research should explore 

linked mental health problems in preteens and teens to the 
impact of increased screen time and social media use on 
teens’ social life [42]. Social media has become a dominant 
feature of adolescents’ lives in Israel, with 95% of all Israeli 
teens aged 13 to 17 using platforms such as Instagram, 
Snapchat, Facebook, and YouTube. In addition, 15.3% of 
all Israeli adolescents were classified as problematic social 
media users in 2019, compared to only 4.3% in 2017 [43].

The mental health situation of Israeli children has also 
been undermined by the ongoing Israeli-Palestinian con-
flict, which exposes them to constant violence and trauma. 
Israeli youth present much higher levels of mental health 
symptoms than the global average, according to the GSI 
total score on the BSI [35, 44]. A study that monitored 
Israeli adolescents for 14 years found that they had a high 
rate of severe psychiatric and post-traumatic stress symp-
toms [45]. Thus, the COVID-19 pandemic may have added 
more stress to the already vulnerable mental health of Israeli 
preteens and teens.

The first lockdown in Israel had a negative impact on the 
subjective well-being of children and adolescents, since it 
reduced their life satisfaction and positive emotions. This 
could be attributed to the disruption of their normal lifestyle, 
such as the school closures, the suspension of extracurricu-
lar activities, and the curtailment of social interactions with 
friends. However, these scores improved during the subse-
quent measurement points, indicating a possible adaptation 
to the situation along with the partial resumption of routine 
and hybrid learning in schools. On the other hand, negative 
emotions showed a different pattern: they decreased after 
the first lockdown, which may have lifted some of the aca-
demic and social pressure on children, but increased later 
on as the pandemic persisted, the lockdowns repeated them-
selves (Israel experienced three lockdowns of more than a 
month each), and the challenges of coping with educational 
and social gaps intensified.

This study investigated how social media use affected 
various aspects of mental health in children and adolescents 
during the long-lasting pandemic. The results suggest that 
social media usage had both positive and negative effects on 
their emotional well-being. On one hand, the students who 
used social networks more often reported more positive 
emotions and life satisfaction than those who used them less 
often. On the other hand, the results also exposed the “dark 
side” of social media use, since the children and adoles-
cents who spent more time on these platforms experienced 
more symptoms such as anxiety, somatization, and distress. 
While this study did not examine how different aspects of 
social media use (such as active or passive use, or the qual-
ity of interactions) related to mental health outcomes, previ-
ous research suggests some possible explanations for these 
associations.
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girls [58]. This suggests that both age and gender are crucial 
factors in determining the psychological effects of social 
media use.

Limitations

This study has several limitations. First, the assessment of 
social media use in this study relied on retrospective data 
collection where the participants were asked to recall past 
activities, rather than tracking participants’ activities through 
contemporaneous time-diary studies, which are considered 
the gold standard in time-use research. Fortunately, compar-
isons between survey responses and experience sampling in 
the same individuals indicate consistent estimates, particu-
larly for regularly occurring activities [59]. In addition, reli-
ance on self-reported measures for well-being and mental 
health introduces limitations such as social desirability and 
recall and other biases.

Moreover, while the BSI Israeli norms for adolescents 
provide a valuable framework for our study, they may not 
fully capture the subtle variations across different adoles-
cent age groups. Established over two decades ago, these 
norms might not entirely reflect the complex psychological 
landscape faced by today’s youth. The societal, technologi-
cal, and environmental shifts that have occurred since then 
suggest that a reevaluation of these norms could be benefi-
cial. Our study underscores the importance of revisiting and 
updating these norms to more accurately depict the multi-
faceted nature of adolescent mental health today.

Additionally, this study solely measured the frequency, 
not the quality, of social media use. Evaluating the quality 
of social media engagement in terms of factors such as the 
social comparisons, addiction, active versus passive engage-
ment, and types of usage might yield different associations 
with well-being and symptoms. Moreover, while the study 
focused on the two potential protective factors of extracur-
ricular activities and social support other factors includ-
ing personality traits, coping strategies, family cohesion, 
adaptability, parent-child relationships, and technology use 
patterns could act as significant moderators for psychiatric 
symptoms linked to the pandemic.

Conclusion

The increased use of digital media observed after the pan-
demic is suggestive of the emergence of new behavioral 
norms for social media use among children and adoles-
cents. This emphasizes the need for interventions that not 
only encourage positive usage but also mitigate its adverse 
effects on mental health. Such interventions could include 
educating young people about the pros and cons of social 

specific types of social media interactions and their associ-
ated psychological impact.

The results also showed that social support was an 
important moderating factor in the relationship between 
social media use and mental health outcomes, and reduced 
the negative effects of high social media use on psychiatric 
symptoms and emotional well-being. One possible explana-
tion is that children who have strong social support have 
more positive experiences both online and offline. They 
have higher self-esteem, enjoy more popularity, and have a 
greater sense of belonging to their social groups. They also 
face less rejection, Fear of Missing Out, and social com-
parison, all of which have been linked to increased mental 
health problems as a result of social media use in previous 
work [55]. In addition, these children have more positive 
social interactions on social media [56], which may enhance 
their social skills and relationships.

The emotional effects of social media use were more 
complex for those who participated in extracurricular 
activities. On the positive side, children and adolescents 
who were involved in extracurricular activities exhibited 
greater well-being and mental health during the pandemic 
and beyond, and social media provided extra benefits for 
these children and adolescents by enhancing their posi-
tive emotions. It is possible that social media allowed them 
to express themselves, connect with others, or cope with 
stress, in addition to their extracurricular experiences. On 
the negative side, however, this group also showed more 
signs of general distress and somatization after using social 
media. This suggests that they were more susceptible to the 
harmful consequences of overusing social media.

Contrary to expectations, these children and teens did 
not reduce their social media use despite their involvement 
in extracurricular activities. It is possible that for children 
and adolescents who are highly engaged in extracurricular 
activities, the time spent on social media could disrupt their 
routines or take away from their limited free time, poten-
tially causing distress or exacerbating existing feelings of 
being overwhelmed. Social media could also expose them 
to constant comparison with others, which could increase 
their stress or anxiety, especially if they feel inadequate or 
pressured by their extracurricular activities.

The influence of social media use on mental health symp-
toms was moderated by age and gender. Specifically, older 
children and adolescents showed a more significant increase 
in somatization symptoms with increased social media use. 
In addition, girls experienced a more substantial relation-
ships of daily social media use with psychiatric symptoms 
and reported lower life satisfaction than boys. These find-
ings are consistent with previous research indicating an 
increase in the negative effects of social media as children 
enter adolescence [57], and a more pronounced impact on 
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media use, providing them with strategies to manage their 
online time and activities, and encouraging them to seek 
professional help when needed.

The importance of protective factors such as social sup-
port and extracurricular activities as highlighted in this study 
underscores the profound interconnectedness between chil-
dren’s and adolescents’ mental health and their daily hab-
its and social environments. Investing efforts in nurturing 
supportive relationships, thus has immense potential value 
in providing crucial support to young people. Further, pro-
moting consistent extracurricular activities offers structure, 
stability, and offline social interactions, all of which play 
pivotal roles in children and adolescents’ mental health. 
However, children who are very busy with extracurricular 
activities were more negatively affected by the excessive 
use of social media. Future work should explore how to 
achieve a balance for these children, to enable them to thrive 
both in the social space in reality and in the virtual space.

The considerable mental health decline among post-pan-
demic children and teenagers necessitates urgent attention. 
Addressing this requires multifaceted approaches, mitigat-
ing increased social media impact and fortifying diminish-
ing social support. Strategies involving parents, educators, 
and mental health practitioners are crucial to nurturing and 
rebuilding these support structures. Implementing system-
atic screening protocols for early mental health detection and 
tailored interventions is imperative. Collaborative efforts 
among professionals are essential to equilibrating digital 
engagement and mental well-being in the younger genera-
tion to foster resilience in the aftermath of the pandemic.
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