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ABSTRACT

OBJECTIVE: To describe patterns of social media use, in-
cluding underage use (under 13 years) and sex differences, in a
diverse, national sample of early adolescents in the US.
MEeTHODS: We analyzed the social media use data in the
Adolescent Brain Cognitive Development Study (2019-2021,
Year 3), which includes a national sample of early adolescents
in the US. Specifically, using Chi-square and #-tests, we
compared social media use patterns across demographic char-
acteristics stratified by age and sex.

REesuLTs: In the sample of 10,092 11-to-15-year-old adoles-
cents, 69.5% had at least one social media account; among social
media users, the most common platforms were TikTok (67.1%),
YouTube (64.7%), and Instagram (66.0%). A majority (63.8%) of
participants under 13 years (minimum age requirement) reported
social media use. Under-13 social media users had an average of
3.38 social media accounts, with 68.2% having TikTok accounts
and 39.0% saying TikTok was the social media site they used the

most. Females reported higher use of TikTok, Snapchat,
Instagram, and Pinterest, while males reported higher use of
YouTube and Reddit. Additionally, 6.3% of participants with
social media accounts reported having a secret social media ac-
count hidden from their parents’ knowledge.

ConcLusions: Our findings reveal a high prevalence of un-
derage social media use in early adolescence. These findings
can inform current policies and legislation aimed at more ro-
bust age verification measures, minimum age requirements,
and the enhancement of parental controls on social media.
Clinicians can counsel about the potential risks of early ado-
lescent social media use.

Keyworbs: adolescent; digital media; media; social media;
social networking; technology; youth
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WHAT’s NEw

In a sample of 10,092 US early adolescents, a majority
(63.8%) of participants under 13 years old (minimum age
requirement) reported social media use. Under-13 social
media users had an average of 3.38 social media accounts.

Social media has become a popular medium for commu-
nication among early adolescents in recent years. The
minimum age for most social media platforms (including
TikTok, Instagram, Snapchat, Facebook, Twitter, YouTube,
Pinterest, Tumblr, and Reddit) is 13 years old in accordance
with the Children’s Online Privacy Protection Rule of 1998.'
However, due to a lack of robust age verification, it is
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common for underage individuals to open and maintain social
media accounts. One European study demonstrated that 42%
of children 9-12 years old had an underage Facebook account
in 2013-2014; however, other social media platforms have
risen in popularity in the past decade, and these findings may
not be applicable to the US.” Prior analyses of the Adolescent
Brain Cognitive Development (ABCD) Study in the US have
reported screen time, including time spent on social media, in
9—15-year-olds;” © however, granular data about specific so-
cial media platforms and underage social media use were not
analyzed. Parental mediation and restrictions have been found
to lower the probability of underage children creating social
media accounts, but the personalized nature of mobile devices
and the increase in social media use make it challenging for
adult control and regulation.”
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While multiple benefits of social media have been identi-
fied, including access to information and peer support, un-
regulated access to social media may expose young audiences
to content that may be harmful or inappropriate.” Unregulated
access to social media in early adolescents may pose a par-
ticular concern within this population. Studies have shown the
impacts of social media on adolescent development and its
negative impacts on physical and mental health.*” Early
adolescent social media use in the ABCD Study is associated
with poor sleep,” substance use initiation,” cyberbullying,
and eating disorders.” Importantly, the negative impacts of
social media have also been shown to vary considerably de-
pending on the platform.'’ Given these risks, updated in-
vestigations on the prevalence of social media use by type of
platforms, particularly among underage users, would help
inform regulatory and public health policies.

There may also be sex differences in patterns of early
adolescent social media use. Overall, early adolescent
girls have reported higher social media time and more
problematic social media use, characterized by elements
of addiction such as conflict, tolerance, withdrawal, and
relapse, than early adolescent boys.'” However, differ-
ences in the use of specific platforms are less well
documented as prior research has not examined as large of
a sample, or focused solely on early adolescents.' ™"

Previous literature has found varying levels of popu-
larity of different social media platforms among adoles-
cents. Since the COVID-19 pandemic, adolescents have
primarily communicated via the Internet, with the most
popular platforms being Instagram, TikTok, and
YouTube.” However, these investigations were primarily
conducted among older adolescents and did not focus on
the period of early adolescence in which individuals may
be particularly susceptible to adverse social media-related
outcomes,'” and in which acknowledgment of underage
adolescents’ use of social media may not be recognized
by their parents or teachers. The objective of this study
was to provide granular data about platform-specific so-
cial media use in early adolescents by leveraging data
from the Adolescent Brain Cognitive Development
(ABCD) Study, a prospective national, demographically
diverse cohort of 11-to-15-year 15-year-old adolescents in
the United States. In addition, the study aimed to describe
differences in specific social media use platforms by sex
and age.

METHODS

Stupy PopuLATION

The current analysis utilized data from the Adolescent
Brain Cognitive Development (ABCD) Study. The
ABCD study is a multi-center cohort study designed to
assess brain development and adolescent health across
11,875 children recruited from 21 geographically diverse
sites around the United States. Participants were mostly
recruited and sampled through schools, taking into
consideration gender, race and ethnicity, socioeconomic
status, and urbanicity to minimize sample selection
bias.'“'¥ More specifically, the ABCD Study employed
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probability sampling of US schools within the 21 areas
as the primary method to identify which schools to target
for recruitment. The 21 areas were geographically dis-
tributed to the nation’s four major regions (Northeast,
South, Midwest, and West) and were demographically
and socioeconomically diverse. The ABCD Study used
annual databases maintained by the National Center for
Education Statistics, which provided sociodemographic
characteristics of students attending each public and
private school in the catchment areas of the 21 study
sites. The ABCD Study selected a stratified, probability
sample of schools from the sampling frame for each of
the 21 sites, minimizing systematic sampling biases in
recruitment at the school level. Thus, the sample is
epidemiologically informed but may not be fully re-
presentative of the US population since research parti-
cipation was voluntary. Incompleteness at any particular
school and the response rates for individual students
within the schools are not incorporated into the sample
weighting schema.'® Data that included adolescent social
media use information from the Year 3 follow-up
(2019-2021), and complete survey weights (ABCD 5.1
release) were utilized. Participants missing social media
variables or survey weights were excluded from the
analysis, resulting in a final sample of 10,092 included
adolescents (Supplemental Appendix). Informed consent
was obtained from caregivers, and assent was secured
from each participating adolescent. The University of
California, San Diego institutional review board (IRB)
approved the study, and local IRB approval was granted
at each participating site. Further details of the ABCD
Study design and recruitment have been previously de-
scribed.'®

MEASURES

SociaL Mepia UsAge
This analysis used the ABCD Study’s Youth Screen Time
Questionnaire, in which social media usage was measured
based on self-reported responses from all adolescent study
participants. The questionnaire was administered to youth
via iPad through Research Electronic Data Capture
(REDCap). All adolescents were asked to self-report their
typical daily social media use in hours and minutes, dis-
tinguishing between weekdays and weekends.'” Total
daily social media use was computed as a weighted
average using the formula: ([weekday average X 5]
+ [weekend average x 2])/7.3

All participants were also asked, “Do you have at least
one social media account?” Participants who reported at
least one social media account (n = 6779) were then
asked a series of questions about social media use.
Table 1 lists the specific questions asked. Categorical
variables were defined as binary variables in response to
Yes/No questions (eg, “Do you have a secret social media
account that you keep secret from your parents?”) or
based on the social media site that was used (eg, In-
stagram, Tiktok).
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Table 1. Sociodemographic and Social Media Characteristics of Adolescent Brain Cognitive Development (ABCD) Study Participants in

Year 3 (N = 10,092)

Characteristic Total Under 13y 13y Male Female
and Over
Mean Mean Mean P? Mean Mean P
(SD)/%* (SD)/%* (SD)/%* (SD)/%* (SD)/%*
Age 12.9 (1.0) 12.4 (0.3) 135(0.3) < 0.001 12.9(1.0) 12.9 (0.9) 0.30
Sex assigned at birth 0.009 —
Male 51.7% 49.8% 46.8% — —
Female 48.3% 50.2% 53.2% — —
Race and ethnicity 0.007 0.07
White 54.4% 53.6% 55.3% 55.3% 53.6%
Latino 19.9% 20.2% 19.5% 20.5% 19.2%
Black 15.6% 16.3% 14.9% 14.6% 16.7%
Asian 5.5% 5.0% 6.1% 5.4% 5.6%
Native American 3.1% 3.7% 2.5% 2.8% 3.5%
Other 1.4% 1.2% 1.7% 1.5% 1.4%
Household income 0.40 0.80
Less than $25,000 16.3% 16.7% 15.8% 16.7% 15.9%
$25,000 to < $50,000 20.0% 20.4% 19.5% 19.6% 20.4%
$50,000 to < $75,000 17.9% 17.8% 18.0% 18.2% 17.5%
$75,000 to < $100,000 14.0% 14.2% 13.8% 13.7% 14.3%
$100,000 to < $200,000 24.2% 23.5% 24.8% 24.1% 24.2%
$200,000 or higher 7.7% 7.4% 8.1% 7.7% 7.7%
Parental education 0.30 0.30
More than high school 82.1% 81.6% 82.6% 82.5% 81.7%
High school or less 17.9% 18.4% 17.4% 17.5% 18.3%
COVID-19 pandemic 0.01 0.80
Before COVID-19 pandemic 15.5% 14.5% 16.5% 15.4% 15.5%
During COVID-19 pandemic 84.6% 85.5% 83.5% 84.6% 84.5%
Do you have at least one social media <0.001 < 0.001
account?
No 30.5% 36.2% 24.5% 34.6% 26.1%
Yes 69.5% 63.8% 75.6% 65.4% 73.9%
Social Media Time (h/d) 0.19 (0.25) 0.20 (0.25) 0.19 (0.25) 0.30 0.21 (0.25) 0.18 (0.25) < 0.001

Social media characteristics of Adolescent Brain Cognitive Development (ABCD) Study participants in Year 3 that reported social media

use (N = 6,779)

Which social media sites do you have an
account on?
Facebook
Instagram
Snapchat
Twitter
YouTube
Pinterest
Tumblr
Reddit
Multiplayer Videogame Online Chatting
Other
TikTok

Which social media site do you use
the most?
I do not have a social media account
Facebook
Instagram
Snapchat
Twitter
YouTube
Pinterest
Tumblr
Reddit
Multiplayer Videogame Online Chatting
Other
TikTok

17.5%
66.0%
60.3%
16.6%
64.7%
22.0%

1.9%
11.4%
28.6%

7.2%
67.1%

0.0%
0.8%
16.9%
14.5%
0.6%
21.2%
1.6%
0.1%
1.2%
5.9%
2.0%
35.4%

14.1%
57.3%
55.2%
13.0%
62.9%
19.9%

1.5%

9.0%
28.9%

7.9%
68.2%

0.0%
0.8%
13.8%
11.9%
0.3%
22.6%
1.7%
0.1%
1.0%
6.4%
2.5%
39.0%

20.3%
73.5%
64.8%
19.7%
66.3%
23.8%

2.3%
13.5%
28.4%

6.7%
66.1%

0.0%
0.8%
19.5%
16.6%
0.8%
20.0%
1.5%
0.0%
1.5%
5.5%
1.5%
32.4%

<0.001
<0.001
<0.001
<0.001
0.008
<0.001
0.03
<0.001
0.70
0.10
0.09

< 0.001

18.7%
62.1%
53.7%
19.0%
71.7%
4.8%

0.8%

18.1%
39.6%
8.7%

55.9%

0.0%
1.0%
17.2%
12.3%
0.7%
31.0%
0.1%
0.0%
2.3%
9.0%
2.5%
24.0%

16.2%
69.6%
66.5%
14.2%
58.1%
38.3%
3.0%

51%

18.2%
5.9%

77.7%

0.0%
0.5%
16.6%
16.6%
0.5%
11.9%
3.0%
0.1%
0.2%
2.9%
1.5%
46.2%

0.021

0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
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Table 1 (Continued)
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Characteristic Total Under 13y 13y Male Female
and Over
Mean Mean Mean P2 Mean Mean P
(SD)/%* (SD)/%* (SD)/%* (SD)/%* (SD)/%*
Do you have a secret social media account 0.03 0.05
that you keep secret from your parents?
No 93.7% 94.6% 93.1% 94.4% 93.1%
Yes 6.3% 5.4% 6.9% 5.6% 6.9%
Number of Accounts (Continuous) 3.63(1.89) 3.38(1.82) 3.85(1.92) < 0.001 3.53(1.88) 3.73(1.90) < 0.001
Number of Accounts (Categorical) < 0.001 0.06
One Account 14.0% 16.9% 11.4% 14.9% 13.1%
Multiple Accounts 86.1% 83.2% 88.6% 85.1% 86.9%
Social Media Addiction Questionnaire 2.1 (1.0 2.06 (0.99) 2.10(0.97) 0.06 1.98 (0.94) 2.19(1.00) < 0.001

score

" ABCD Study propensity weights were applied based on the American Community Survey from the US Census.
* Wilcoxon rank-sum test and t-test used for continuous variables; Chi-square test with Rao & Scott’s second-order correction used for

categorical variables.

The Social Media Addiction Questionnaire (SMAQ),
adapted from the Bergen Facebook Addiction Scale,”
was used to assess problematic social media use among
participants with at least one social media account.'” The
questionnaire included items addressing mood modifica-
tion, salience, relapse, conflict, and tolerance, with
average scores calculated for each item. Table 2 lists the
specific questions asked via six-level Likert variables
measuring degrees of social media use.'””” The SMAQ
exhibited strong internal consistency (Cronbach’s alpha =
0.82) and test-retest reliability (r = 0.83).”Y A con-
firmatory factor analysis supported the adequacy of the
single-factor model for the SMAQ."”

STATISTICAL ANALYSIS

Descriptive analyses were conducted for all social media
measures to analyze the prevalence of social media usage
in the ABCD Study sample. Additionally, all study
measures were stratified by age group (under 13 vs 13 and
over) and sex (male vs female) to understand potential
differences by groups. Chi-square tests were used for
comparisons of categorical variables and independent
samples #-tests were used for comparisons of continuous
variables. Analyses were conducted in R version 4.3.3.
Propensity weights were applied based on the American
Community Survey from the US Census.

ResuLTs

In our sample of 10,092 eligible participants
(Myge = 12.9, SD,. = 0.97), 48.3% were female and
45.6% were from racial/ethnic minority groups (19.9%
identified as Latino, 15.6% identified as Black, 5.5%
identified as Asian, and 3.1% identified as Native
American). A majority (69.5%) of adolescents reported
having at least one social media account. Among those
with social media accounts, the most popular social media
sites were TikTok (67.1%), Instagram (66.0%), YouTube
(64.7%), and Snapchat (60.3%). Furthermore, adolescents
with social media accounts were most likely to use
TikTok (35.4%), YouTube (21.2%), and Instagram
(16.9%) the most, and 6.3% reported having a secret so-
cial media account hidden from their parents. Adolescent
social media users also reported problematic use, with
25.3% reporting spending a lot of time thinking about
social media apps (sometimes, often, or very often) and
25.2% reporting using social media apps to forget about
their problems (sometimes, often, or very often, Table 2).
Finally, participants reported an average of 0.19 hours of
social media use per day (Table 1).

Differences in social media use stratified by sex and age
are shown in Table 1. In sex-stratified analyses, female
adolescent social media users reported higher use of
TikTok (77.7% vs 55.9%), Snapchat (66.5% vs 53.7%),

Table 2. Problematic Social Media Use in the Adolescent Brain Cognitive Development (ABCD) Study

Social Media Addiction Questionnaire* Never Very Rarely Rarely Sometimes Often Very Often

| spend a lot of time thinking about social media apps or planningmy 31.0% 22.9% 20.7% 18.8% 4.7% 1.8%
use of social media apps.

| feel the need to use social media apps more and more. 43.2% 19.1% 22.8% 10.9% 3.0% 0.9%

| use social media apps so | can forget about my problems. 47.9% 14.2% 12.7% 16.7% 56% 2.9%

I've tried to use my social media apps less but | can’t. 52.9% 15.1% 14.9% 11.2% 4.0% 1.8%

I've become stressed or upset if | am not allowed to use my social  58.0% 15.0% 12.1% 10.0% 3.3% 1.5%
media apps.

| use social media apps so much that it has had a bad effect on my 66.6% 13.3% 9.3% 7.6% 2.3% 0.9%

schoolwork or job.

ABCD propensity weights were applied based on the American Community Survey from the US Census.

" Asked among a subset who reported social media use (n = 6779).
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Instagram (69.6% vs 62.1%), and Pinterest (38.3%
vs 4.8%) compared to male adolescents (P < 0.001).
Male social media users reported using YouTube more
than females (71.7% vs 58.1%, P < 0.001). All differ-
ences between sexes were statistically significant.

In age-stratified analyses, we found that 63.8% of
adolescents under 13 had at least one social media ac-
count. Among adolescents under 13 with social media
accounts, TikTok (68.2%), YouTube (62.9%), Instagram
(57.3%), and Snapchat (55.2%) were the most common.
Among social media users under 13, 39.0% said they used
TikTok the most, while 22.6% said they used YouTube
the most. Overall, social media users aged 13 and over
(compared to those under 13) had more social media ac-
counts (3.85 vs 3.38, P < 0.001) and were more likely
to have multiple accounts (88.6% vs 83.2%, P < 0.001).

Discussion

In this demographically diverse, national sample of
US adolescents aged 11-15 years old, we found that
69.5% of adolescents had at least one social media ac-
count with the most used platforms being TikTok, fol-
lowed by YouTube, and Instagram. We further found sex
differences present in adolescent screen use, with females
predominantly using the social media sites TikTok,
Snapchat, Instagram, and Pinterest while males pre-
dominantly use YouTube. A subset of our sample (6.3%)
also reported having a secret social media account without
their parent’s knowledge.

In consensus with other studies documenting a rise in
childhood social media use, our study found that 63.8% of
adolescents under 13 years old possessed a social media
account.” This is particularly notable as most social media
platforms (including all of the platforms specifically listed
in this study) require users to be 13 years of age or older,
but a lack of robust age verification makes it possible for
underage individuals to make social media accounts. The
large proportion of younger adolescents already engaged
in such social media use may also be of surprise to parents
and other stakeholders, who may be under the impression
that such use may be more prevalent in middle and older
adolescents. Underage use of social media may be asso-
ciated with several health concerns. Specifically, previous
studies have documented that adolescent screen use was
associated with several morbidities including psycholo-
gical consequences, such as anxiety and depression.’
Social media platforms influence poor health outcomes
through several mechanisms such as targeted advertising,
positive portrayals of risky behaviors, and negative
emotional effects from exposure to media-idealized
images.”' >’ The US Surgeon General has issued an ad-
visory on social media and youth mental health and ad-
vocated for warning labels on social media.”"

We found that 6.3% of early adolescents also reported
having a secret social media account hidden from their
parents. This aligns with previous research that has re-
ported adolescents seeking secret social media accounts,
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like “Finstas” or fake Instagram accounts kept secret from
parents and the public, as an adolescent-reported safe
space for authentic use.”” Notably, adolescents over the
age of 13 years old had a statistically significant higher
proportion of secret accounts. Early adolescence has been
established as an important period of development for
independence and a sense of self,”® and secret social
media accounts may provide a safe space for identity
formation. However, parental guidance and oversight on
social media play an important role in preventing the
development of problematic screen use.”’ Elements of
problematic screen use were also present in our study’s
population including significant time spent on planning or
using social media, needing to use more and more, un-
successful attempts to cut back on use, and negative im-
pacts on school and work. Future research should
investigate reasons for the creation of secret social media
accounts by early adolescents as well as whether there are
associations of secret social media accounts with the de-
velopment of problematic screen use and other addictive
behaviors.

Additionally, 28.6% of our sample reported using
Multiplayer Videogame Online Chatting. Given the adoles-
cents’ high use of Multiplayer Videogame Online Chatting
and in light of recent lawsuits against game makers like Epic
Games for Children’s Online Privacy Protection Act
(COPPA) violations, policymakers should take action to
strengthen protections and existing legislation like COPPA to
protect youth, especially in overlooked social media forms
like Multiplayer Videogame Online Chats.”®

Our findings have significant public health and policy
implications, particularly in informing policies and leg-
islation aimed at more robust age verification measures,
minimum age requirements, and the enhancement of
parental controls on social media. Examples of current
legislation addressing age verification include the federal
Protecting Kids on Social Media Act (S.1291) and state
legislation such as the Social Media Safety Act
(Arkansas) and Parental Notification by Social Media
Operators (Ohio), among several others. In the 2023
Advisory on Social Media and Youth Mental Health, the
U.S. Surgeon General called to strengthen safety stan-
dards for social media platforms and advocate for more
robust age verification measures due to the major pre-
valence of underage social media use.”* Regardless of the
outcome of these potential policies, the need for parental
education regarding their adolescents’ use of social
media, as well as any additional potential “guard rails”
will likely be relevant to several different stakeholders.
These findings can also inform the implementation of
social media guidance for parents of early adolescents.
The American Academy of Pediatrics recommends a fa-
mily media use plan, which may be individualized for
early adolescents to focus on early social media use.”’
Educating and informing parents about health risks as-
sociated with early social media use, especially secret
accounts that lack parental oversight, may be helpful and
inform parental monitoring and limiting of social media
use in early adolescence.”’"’
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Our study has several limitations. There is the potential for
recall and social desirability bias due to the use of adolescent
self-reported social media use. Our study sample focused on
early adolescents, and findings may not be generalizable to
older adolescents. Our data includes the first two years of the
COVID-19 pandemic, which could skew our results as more
adolescents could have been using social media as a way of
staying connected during physical distancing. This difference
could be further skewed by age group as there is a significant
difference between under 13-year-olds (85.5%) and adoles-
cents aged 13 and over (83.5%) reporting social media use
during the pandemic, although the magnitude of the differ-
ence was small. Participants were not asked about time spent
on each specific social media platform or patterns of use (eg,
long continuous. use vs short use throughout the day) which
could be an area of future research in young adolescents.
Notable strengths of our study include its large and diverse
sample of early adolescents, which is a sensitive period in
adolescent development. Additionally, our study analyzes the
use of individual social media sites among early adolescents,
yielding more insights into specific platforms that are most
heavily used in this age group.

CONCLUSION

Our study found that nearly 70% of US early adolescents
in our sample had at least one social media account.
Additionally, 63.8% of children under 13 in our study
reported at least one form of social media use. Policies
that protect early adolescents on social media, such as
more robust age verification and enhancement of parental
controls and privacy settings, should be implemented.”’
Pediatricians can educate parents and early adolescents
regarding the potential risks of underage social media use,
and also the protective roles that parents can play. Future
studies could examine how early underage social media
use specifically mediates the risk for health morbidities.
Future research should also incorporate the newest social
media platforms, which are constantly changing.
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