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Abstract

Objectives: Adolescents generally use social media in
groups of applications or platforms with a latent pattern. As
neurobiological studies suggest that social media platforms
stimulate the brain in diverse ways, we hypothesize that
certain social media use patterns may be more prone to
addiction than others. The objectives of this study are: 1) to
describe patterns of social media platform co-use among
school-going adolescents in Thailand, and; 2) to describe the
extent to which social media co-use patterns are associated
with social media addiction.
Methods: We conducted a nationally representative cross-
sectional study among 23,659 secondary school students
from 113 schools across Thailand between November 2020
and March 2021. We asked participants to self-report the
social media applications and platforms that they had used
in the past 12 months. We used latent class analysis (LCA) to
identify social media usage patterns, and assessed the pat-
terns’ association with social media addiction scores using
multivariable linear regression.
Results: Among our participants, 86.1 % had used social
media within the past 30 days. Facebook was the most
commonly used platform, followed by YouTube and Line.We
identified two distinct social media use patterns: 1) Common
use of Line, Facebook, and YouTube (“Basic Combo”); 2) Basic
Combo with other platforms such as Twitter, TikTok, and
Instagram (“Basic Combo Plus”). The “Basic Combo Plus”
pattern participants exhibited higher levels of withdrawal,

persistence, and escapism in social media use compared to
the “Basic Combo” pattern participants (all p-value < 0.05).
Conclusions: The number of social media platforms corre-
lates with social media addiction level. However, limited
generalizability, the lack of detail regarding social media
use, and potential information bias should be considered as
caveats in the interpretation of the study findings.
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Introduction

Social media has become an integral part of daily life,
particularly among adolescents. Adolescents generally do
not use only one social media platform in isolation, but
rather a group of applications ormediawith a latent pattern.
Social media use is increasingly recognized as amultifaceted
phenomenon, often occurring in patterns rather than iso-
lated instances on single platforms [1]. In Thailand, second-
ary school students are highly engaged with social media,
with the majority actively using various platforms such as
Facebook, Instagram, TikTok, Twitter, and Line [2]. The
widespread use of these platforms suggests that adolescents
interact with social media in complex ways, forming
habitual usage patterns that may contribute to their overall
engagement and potential dependence.

Social media is addictive. Excessive use of social media
has been linked to sleep disturbances [3], reduced academic
performance [4], and increased symptoms of anxiety and
depression among adolescents. But social media addiction
occurs as a gradient in a population rather than a binary
condition [5], and should be measured through a scoring
system that reflects varying levels of engagement and de-
pendency. Neurobiological studies showed that each social
media platform has its unique features that can elicit vary-
ing neurobiological responses among users [6]. For example,
TikTok’s algorithmic content delivery and Instagram’s
engagement notifications can create a dopamine-driven
feedback loops that reinforce compulsive behaviors [7].
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Functional magnetic resonance imaging (fMRI) images
showed that social media interactions were associated with
brain activation patterns, particularly in regions related to
reward processing and impulse control [8–10]. These find-
ings support the hypothesis that certain types of socialmedia
may be more addictive than others, depending on their
design, functionality, and user engagement mechanisms.

We hypothesize that certain types of social media may
be more addictive than others. Research findings regarding
this association may have implications for stakeholders in
adolescent behavioral health. This study aims to describe the
patterns of social media platform co-use and their associa-
tion with social media addiction scores among secondary
school students in Thailand. However, there is a notable
scarcity of data regarding the specific patterns of co-use
across multiple platforms and their correlation with addic-
tion scores. The objectives of this study are: 1) to describe
patterns in social media platform co-use among school-going
adolescents in Thailand, and; 2) to describe the extent to
which socialmedia co-use patterns are associatedwith social
media addiction.

Methods

Study design and setting

This study was a nationally-representative cross-sectional
study titled the 5th National School Survey on Alcohol Con-
sumption, Substance Use and Other Health Risk Behaviors
(henceforward “the survey”). The aim of the survey was to
provide information about the magnitude and trend of
health risk behaviors among secondary school students in
Thailand’s formal education system. The Survey was con-
ducted from November 2020 to March 2021 at 113 schools in
21 (out of 77) provinces of Thailand and one district of
Bangkok, the capital of Thailand.

Study participants and samples selection

The investigators used a spreadsheet-based random
number generator to select the 21 study provinces from the
12 education regions (plus one district in the capital of
Bangkok), then stratified the schools in each province by
type and randomly selected the participant schools. The
Survey participants were drawn from students in Year 7
(Matthayom1), Year 9 (Matthayom 3), and Year 11 (Mat-
thayom 5) in the general education system and the voca-
tional education system (Vocational Certificate Year 2)
studying at the selected schools. The investigators then

selected five schools per study province (1 public general
education school in an urban area, one public general
education school in a rural area, one private school in an
urban area, one business vocational school, and one
technical vocational school). There were few to no rural
private schools. In schools that had more than five class-
rooms per year level, we would randomly select three
classrooms from each year level. In smaller schools with
fewer than five classrooms per year level, we collected
data from students in all classrooms in each target
year level.

Study variables

Exposure (social media use patterns): We asked students
to self-report their history of social media usage, including
the number of days and hours spent on social media in the
past 30 days. Among those who had used social media in the
past 30 days, we asked them to self-report the platforms that
they used from a list that we developed based on the known
types of social media used in Thailand, as well as open-
source information.Whenwe pilot-tested the questionnaire,
we also asked the student participants for their suggestions
and modified the list accordingly.

Outcome (social media addiction):We assessed social
media addiction using the nine-item Social Media Disorder
Scale [11]. The development of the questions followed
established study protocols to ensure validity and reliability.
Each item on the scale measures symptoms of problematic
social media use, such as preoccupation, withdrawal, and
difficulty controlling usage. The measurement questions
were designed to capture the extent of social media addic-
tion based on diagnostic criteria.

Characteristics of the study participants: We asked
students to report their age, gender, class and school, reli-
gion, accommodation, living arrangements, GPA range, ac-
ademic results, and allowance. These variables were
measured to assess their potential influence on the study
outcomes.

Data collection and data management

The investigators then contacted the school administrators
to ask for permission to conduct the Survey. We asked for a
list of the classrooms within the school and sampled the
classrooms according to the above-mentioned sampling
procedure. Our trained study enumerators then visited the
sampled classrooms at a time arranged with the school
administrators. The enumerators requested the teacher or
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other school staff with disciplinary authority to leave the
classroom, introduced themselves to the students, pro-
vided information about the Survey, provided the students
with the information sheet and the questionnaire, and
asked the students for their verbal consent to participate in
the study. The students then completed the questionnaires
and placed the filled questionnaires in opaque envelopes.
The enumerators then collected the envelopes and sent
them to the data entry team, who performed data entry
using the EpiData Entry software [12]. Participants who
answered less than 70 percent of the questions in which
skip patterns did not apply were considered to have sub-
mitted incomplete responses and were excluded from the
analyses.

Data analyses

We analyzed the data using R software 4.4.1 [13]. Descriptive
statistics were report with adjustment for sampling weight
using Survey packages in R [14]. We classifies the student
according to their social media used with Latent class anal-
ysis (LCA) [15]. The association between each variable and
type of social media used were test with Chi square test.
Linear regression were used to find the association between
social media addiction score and type of social media used
adjusted for age, sexual and gender minority status, aca-
demic performance (worse than previous year vs. the same
or better), and prevalent depression based on a priori un-
derstanding regarding determinants of addiction behaviors
as reported in the literature [16–18]. We did not collect data
regarding the family income, parents’ education, or parents’
occupation, and the question on weekly stipend amount was
deemed by the investigators to be unreliable, thuswe did not
include socioeconomic characteristic in our multivariable
analyses.

Ethical considerations

We received Ethical Approval from the Human Research
Ethics Committee of the Faculty of Medicine, Prince of
Songkla University (approval number: REC.63-446-18-2). We
also received a waiver of written informed consent from the
Committee. The study participants were informed prior to
giving verbal informed consent that all answers were
optional and that the participants had the right to stop
completing the questionnaire at any time without any
consequence.

Results

A total of 24,143 students from 113 schools agreed to partici-
pate and placed their questionnaire in the collection enve-
lope, and 23,659 participants (98.0 %) returned questionnaires
that were deemed to be adequately complete and their re-
sponses were included in our analyses. We estimated that
only 8.7 percent of Thai secondary school students had never
used social media in their lifetime, and 86.1 percent had used
social media within 30 days prior to answering our surveys
(Table 1). Themost commonly used socialmedia platformwas
Facebook (95.2 %), followed closely by YouTube (94.0 %) and
Line (88.6%). Other platforms used by more than half of all
current users included TikTok, Instagram and Twitter.

Although the latent class regression model with two
classes did not have the best model fit (Table 2), the two-
classesmodel couldmost clearly distinguish socialmedia use
patterns into: 1) less varied patternwith commonuse of Line,
Facebook, YouTube and less common use of other media; 2)
more varied pattern with common use of Line, Facebook,
YouTube, Twitter, TikTok, and Instagram (Table 3). Consid-
ering that the two patterns had the first three platforms in
common, we decided to name the first pattern “Basic
Combo” and the second pattern “Basic Combo Plus”, and
used these terms throughout the analyses.

Students with the “Basic Combo” and “Basic Combo
Plus” patterns had largely similar level of social media dis-
order. Differences were statistically significant for all items.
Exceptions included withdrawal symptoms, persistence of
disorder, and escapism via social media, all of which were
more common among students with “Basic Combo Plus”
pattern (Table 4 and Figure 1). The weighted mean social
media disorder scores, however, were very similar to one
another, particularly after adjusting for potential con-
founders (Table 5). The “Basic Combo Plus” pattern of social
media use is associated with a higher risk of social media
addiction, even after controlling for other influencing fac-
tors (age, sexual and gender minority status, academic per-
formance and prevalent depression).

With regard to demographic characteristics, the only
notable differences between students with “Basic Combo”
and “Basic Combo Plus” patterns of social media use were
with regard to sex and level of study (Supplementary Ta-
ble 1). Students in the “Basic Combo” group were predomi-
nantly male, whereas students in the “Basic Combo Plus”
group were predominantly female. The proportions of stu-
dents in Matthayom 1, Matthayom 3, and Vocational Certif-
icate Year two were relatively evenly distributed in the two
groups, although the Basic Combo Plus group had higher
proportion of students in Matthayom five.
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Table : Characteristics of the study participants (n=, students).

Variable Percent± Standard Error,
or Mean ± Standard Error

Age in years . ± .
Gender
Cis-gender, heterosexual, male .% ± .%
Cis-gender, heterosexual, female .% ± .%
Cis-gender, male, sexual minority .% ± .%
Cis-gender, female, sexual minority .% ± .%
Gender minority, assigned male at birth .% ± .%
Gender minority, assigned female at birth .% ± .%
Incomplete information .% ± .%

Class and schoolb

Matthayom  (Year ) .% ± .%
Matthayom  (Year ) .% ± .%
Matthayom  (Year ) .% ± .%
Vocational certificate  (Year ) .% ± .%

Religion
Buddhism .% ± .%
Islam .% ± .%
Christianity .% ± .%
Other .% ± .%
Unknown .% ± .%

Accommodation
Family house/flat .% ± .%
Dormitory .% ± .%
Dormitory/rental house/non-family
accommodation

.% ± .%

Others .% ± .%
Unknown .% ± .%

Stay with
Stay alone .% ± .%
Father and mother .% ± .%
Father .% ± .%
Mother .% ± .%
Relatives .% ± .%
Friend/Boyfriend/Girlfriend/others .% ± .%

Grade point Average (GPA) rangeb

. to . .% ± .%
. to . .% ± .%
. to . .% ± .%
. to . .% ± .%

Academic results in the current school year
compared to the previous year
Same as before .% ± .%
Better than before .% ± .%
Worse than before .% ± .%
Refused to answer .% ± .%

Allowance/week (Thai baht) . (.)
Work to earn income, yes .% ± .%
Prevalent moderate to severe depressive
symptoms at the time of survey

Table : (continued)

Variable Percent± Standard Error,
or Mean ± Standard Error

(patient health questionnaire/PHQ- in-
strument score  or higher)
Social media use history
Never used in lifetime .% ± .%
Former users (used in lifetime but not in
past  days)

.% ± .%

Current users (used in past  days) .% ± .%
Social media used in past  days (in order
from most common to least common)

(n=, current users)

Facebook .% ± .%
YouTube .% ± .%
Line .% ± .%
TikTok .% ± .%
Instagram .% ± .%
Twitter .% ± .%
Pinterest .% ± .%
Pantip .% ± .%
Bigo live .% ± .%
VK/VKontakte .% ± .%
MLive .% ± .%
Others (Google Plus, Telegram, Tumblr,
YouTube)

.% ± .%

History of social media disorder (among cur-
rent users) (“yes”)

(n=, current users)

Regularly cannot think of anything else but
the moment that the participant will be able
to use social media again

.% ± .%

Regularly felt dissatisfied because youwanted
to spend more time on social media?

. % ± .%

Often felt bad when you could not use social
media?

.% ± .%

Tried to spend less time on social media, but
failed?

.% ± .%

Regularly neglected other activities (e.g.
hobbies, sport) because you wanted to use
social media?

.% ± .%

Regularly had arguments with others because
of your social media use?

.% ± .%

Regularly lied to your parents or friends about
the amount of time you spend on social
media?

.% ± .%

Often used social media to escape from
negative feelings?

.% ± .%

Had serious conflict with your parents,
brother(s) or sister(s) because of your social
media use?

.% ± .%

aPercentages and standard errors (SE) are estimated based on sampling
weights. bGrade level refers to the year of study in a -years school system,
starting fromYear one thru Year. TheGPA, ranges from . to.points.
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Discussion

In this secondary data analysis, we described patterns of
social media platform co-use among secondary school stu-
dents in Thailand and compared their socialmedia addiction
scores. Two distinct groups emerged. The first group (“Basic
Combo”) included slightly less than half of all participants
who used three social media platforms (LINE, Facebook,
YouTube), and the second group (“Basic Combo Plus”)
included the other half who used the three platforms plus a
combination of other platforms (e.g., TikTok, Instagram,
Twitter). The “Basic Combo Plus” group were more likely to
report withdrawal symptoms and escapism in the Social
Media Disorder Scale, and had higher mean social media
addiction score. These findings highlight the nuanced pat-
terns of social media engagement and associated behaviors
among Thai adolescents.

The main difference between the two patterns of social
media use were in the use of Twitter, Instagram, Pinterest,
and Pantip. Contrary to this study’s findings, a previous
study found that single-platform users tends to be more
intensive than multi-platforms users [19, 20]. The findings of
this study thus contributed additional insights, and also may
suggest a cohort effect regarding the intensity of social

Table : Fit indices for the latent class regression model for social media
behaviors.

 classes  classes  classes  classes

AIC ,. ,. ,. ,.
BIC ,. ,. ,. ,.
Likelihood ratio/deviance
statistic

,. . . .

Chi-square goodness of fit ,. . . .
Max.LL −,. −,. −,. −,.
Entropy . . . .

AIC, akaike information criterion; BIC, bayesian information criterion;
Max.LL, maximum log-likelihood.

Table : Prevalence of social media use in past  days among partici-
pants in the two latent classes (weighted percent ± SE).

Social Media Class  (n=,)
percent ± SE

Class  (n=,)
percent ± SE

Line .% ± .% .% ± .%
Facebook .% ± .% .% ± .%
Twitter .% ± .% .% ± .%
YouTube .% ± .% .% ± .%
TikTok .% ± .% .% ± .%
Pinterest .% ± .% .% ± .%
Instagram .% ± .% .% ± .%
Bigo live .% ± .% .% ± .%
MLive .% ± .% .% ± .%
VK/VKontakte .% ± .% .% ± .%
Pantip .% ± .% .% ± .%
Others (Google Plus, Tele-
gram, Tumblr, YouTube)

.% ± .% .% ± .%

Class  = “Basic Combo” (Line, Facebook, YouTube). Class  = “Basic Combo
Plus (Line, Facebook, YouTube, Twitter, TikTok, and Instagram)”

Table : Self-reported prevalence of addictive behaviors according to the
social media disorder scale.

Behaviors according to
social media disorder
scale

“Basic Combo”
class I (n=,)
percent ± SE

“Basic Combo
Plus” class II
(n=,)
percent ± SE

p-Value

Preoccupation: Regu-
larly cannot think of
anything else but the
moment that the partic-
ipant will be able to use
social media again

.% ± .% .% ± .% <.

Tolerance: Regularly felt
dissatisfied because the
participant wanted to
spend more time on so-
cial media

.% ± .% .% ± .% <.

Withdrawal: Often felt
badwhen the participant
could not use social
media

.% ± .% .% ± .% <.

Persistence: Tried to
spend less time on social
media, but failed

.% ± .% .% ± .% <.

Displacement: Regularly
neglected other activities
(e.g. hobbies, sport)
because participant
wanted to use social
media

.% ± .% .% ± .% <.

Problem: Regularly had
arguments with others
because of social media
use

.% ± .% .% ± .% <.

Deception: Regularly lied
to parents or friends
about the amount of
time participant spend
on social media

.% ± .% .% ± .% <.

Escape: Often used so-
cial media to escape
from negative feelings

.% ± .% .% ± .% <.

Conflict: Had serious
conflict with parents,
brother(s) or sister(s)
because of social media
use

.% ± .% .% ± .% <.

Bold p-value denotes statistical significance at  % level of confidence.
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media use by number of platforms. With regard to our
outcomemeasurement, previous studies on social media use
disorder measured the disorder as a categorical variable [21,
22]. We decided to use the social media addiction score
instead as we deemed that social media addiction likely
presented itself on a gradient, which would be more
appropriate when measured as a score. The difference
should not undermine the ability of our findings to
contribute to the literature.

We found that students who used a high number of
platformswithin the samemonth (i.e., the “Basic Combo Plus”
group) had higher mean social media addiction score. The
findings of our study support the hypothesis that the number
of social media platforms used is positively correlated with
the level of social media addiction. Evidence from prior
research aligns with this conclusion [23, 24]. Specific content
types on social media contribute to addiction symptoms [25,
26]. Thus, students in the “Basic Combo Plus” group might
have been exposed to content not seen by students in the
“Basic Combo” group. For example, highly engaging short-
form videos (e.g., TikTok, Instagram Reels) may
trigger compulsive scrolling behavior, while algorithm-
driven personalized content (e.g., platform-generated

recommendations) may reinforce prolonged usage [27–29].
Future studies could investigate whether exposure to partic-
ular types of content (e.g., viral trends, emotionally charged
posts, or interactive features like infinite scrolling) is associ-
ated with higher social media addiction scores and whether
certain platforms facilitate this exposuremore than others. To
test this hypothesis, further research could analyze user
engagement data, self-reported addiction symptoms, and
platform-specific content consumption patterns to determine
causal relationships.

The primary strength of our study was the large sample
size, which enabled a more accurate assessment of social
media use among Thai secondary school students. The
detailed analyses of use patterns and domain-specific
symptoms of social media disorder also provide insights
for relevant stakeholders. However, this study has several
limitations that may affect the interpretation and general-
izability of its findings. Firstly, the Survey was conducted in
2021, prior to the global rise of TikTok and other rapidly
evolving platforms. In addition, the data collection period
coincided with the COVID-19 pandemic, and the occasional
school closures and online classes might have increased
phone-based online activities among Thai adolescents [30].
The findings of the study may have limited generalizability
to the pre-pandemic or post-pandemic contexts. Secondly,
although we collected information on platform co-use, we
did not collect information on which platform was pre-
dominant. The lack of information limited the scope of the
insights provided by the findings. Thirdly, the reliance on
self-reported data may introduce information bias to the
study findings. The list of social media platforms that we
provided was also not exhaustive. Students who used alter-
native platforms might not have a means to report their use
in the Survey. Lastly, since the research focused exclusively
on school-attending secondary school students in Thailand,
its findings may not be generalizable to adolescents in other
settings or circumstances.

Conclusions

We assessed the extent to which patterns of social media
platform co-use was associated with social media addiction
among secondary school students in Thailand.We found two
distinct patterns of social media platforms co-use. Students
in the group that used more platforms simultaneously had
higher social media addiction scores. However, limitations
regarding the generalizability of the study findings and po-
tential information biases and incomplete information
should be considered in the interpretation of the study
findings.

Figure 1: Prevalence of social media use in past 30 days among
participants in the two latent classes (weighted percent).

Table : Association between patterns of social media use and social
media addiction score.

Exposure (pat-
terns of social
media use)a

Outcome (social
media addiction
score, mean + SE)

Unadjusted
beta (% CI)

Adjusted
beta (%
CI)b

“Basic Combo”
class I (n=)

. ± . Ref Ref

“Basic Combo
plus” class II
(n=)

. ± . . (., .) . (., .)

aBasic Combo refers to Line+ Facebook+ YouTube; Basic Combo Plus refers
to Line+ Facebook+ YouTube+ Twitter+ TikTok+ Instagram. bAdjusted for
age, sexual and genderminority status, academic performance (worse than
previous year vs. the same or better), and prevalent depression.
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