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ABSTRACT

Objective Despite growing concerns regarding the
impact of smartphone use on adolescents' lifestyle,
there is a notable lack of studies utilising national
data to explore how smartphone use influences eating
habits in this age group. We aimed to investigate the
association between smartphone screen time and fast
food intake using representative data from Korean
adolescents.

Design Cross-sectional survey.

Setting This cross-sectional analysis used data

from the 2017 Korean Youth Risk Behavior Web-
based Survey (KYRBS). We used Poisson regression

to directly estimate prevalence ratios (PRs) rather
than using logistic regression as odds ratios (ORs)
tend to overestimate PRs when the outcome is
common. Smartphone screen time was categorised
into four groups based on the daily time spent using
smartphones: <2 hours/day, 2—3 hours/day, 4-5 hours/
day and >6 hours/day. Fast food intake was assessed
based on the weekly intake frequency of pizza,
hamburgers, fried chicken and carbonated beverages
(infrequent consumption: <2 times/week; frequent
consumption: >3 times/week).

Participants Data from 39 753 individuals were included.

Primary outcome measures The primary outcome
was the frequency of fast food intake, assessed

via a self-reported survey that asked: “In the past

7 days, how often did you eat fast food such as pizza,
hamburgers, fried chicken, or drink carbonated
beverages?”. Participants were categorised into two
groups based on their median intake: infrequent (<2
times/week) and frequent (>3 times/week).

Results Among 39753 adolescents, 19273 reported
frequent fast food intake (10 162 (51.9%) boys, 9111
(45.1%) girls), while 20 480 reported infrequent
intake (9409 (48.1%) boys, 11 071 (54.9%) girls). The
probabilities that adolescents who used smartphones
for 6 hours daily would have frequent fast food

intake were 1.29 times (95% Cl: 1.28 to 1.30) among
boys, and 1.43 times (95% Cl: 1.42 to 1.44) higher
among girls, compared with adolescents who used
smartphones for 2 hours daily.

Conclusion The association between prolonged
smartphone screen time and frequent fast food
intake in adolescents suggests the need for targeted
interventions addressing digital media use to promote
healthier eating behaviors.

STRENGTHS AND LIMITATIONS OF THIS STUDY

= As this study was cross-sectional, causal relation-
ships cannot be confirmed.

= This study only assessed the frequency of fast food
intake, making it difficult to identify food quantities
and specific nutritional components.

= Adolescents’ eating habits may be influenced by
friends and social activities; we were unable to iden-
tify potential risk factors.

= Considering that the content watched on smart-
phones by adolescents can significantly influence
their health behaviors, this study provides valu-
able information by stratifying smartphone content,
which helps identify factors related to unhealthy
food.

INTRODUCTION

Adolescence is a critical transitional stage into
adulthood, marked by rapid physical, social
and psychological development.' During this
period, nutrition and living conditions play a
crucial role in shaping growth.”

Nonetheless, unbalanced dietary habits
are prevalent among adolescents worldwide,
posing a significant public health concern.”
Particularly, Korean adolescents are expe-
riencing nutritional imbalance owing to
irregular eating habits and increasing fast
food intake of food products such as pizza,
hamburgers and sugary drinks.* This is
because fast food (which is typically rich in
fats, salt and additives) is known for its low
nutritional value. Over 50% of fast food meals
contain levels of sodium that exceed recom-
mended levels, and less than 25% of these
meals adhere to guidelines for trans fats.” °
High intake of these food products is poten-
tially harmful to health, increasing the risk of
adverse health effects such as obesity, hyper-
tension and cancer.’

Considering the negative health effects of
fast food intake, it is important to analyse
the factors that can influence the forma-
tion of adolescent eating habits. There are
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many factors that contribute to nutritional imbalance in
adolescents, but smartphone overuse has recently been
highlighted as one of the causes. According to a survey
on smartphone overreliance conducted by the Ministry
of Science and ICT, the proportion of smartphone
overreliance (30 points or more) in Korea in 2023 was
40.1% among adolescents (10-19 years old), the highest
percentage compared with infants (25%) and adults
(35.2%).°

One potential pathway whereby smartphone overuse
may be related to adolescent eating habits is the wide-
spread exposure to food marketing through social
networking platforms and online media.” Compa-
nies target adolescents and use platforms such as SNS,
YouTube and TikTok to show advertisements for fast
food, processed foods and high-calorie/high-sodium
foods."” ' These advertisements have the potential to
influence adolescents' food choices, and repeated expo-
sure may contribute to the development of food prefer-
ences that are associated with unhealthy eating habits.'?
Specifically, content such as mukbang (eating broadcasts)
and autonomous sensory meridian response (ASMR)
(videos that emphasise the sound of eating food) not only
stimulate immediate appetite but also reinforce positive
perceptions of high-calorie foods." In particular, such
content often promotes fatty and hyper-palatable food
rather than encouraging healthy eating habits, which may
hinder adolescents’ balanced nutritional intake."*

Although previous studies have suggested a general
association between adolescent media use and unhealthy
eating habits, there is still a dearth of research specifically
addressing the association between smartphone screen
time and fast food intake. Most of the existing studies
have focused solely on screen-based media or television
use, overlooking the unique characteristics and pervasive-
ness of adolescent smartphone use. Furthermore, little is
known about how specific types of smartphone content,
such as education, social media engagement and gaming,
differentially relate to eating behaviors."

Therefore, this study aimed to investigate (1) the asso-
ciation between smartphone screen time and fast food
intake among adolescents and (2) the association between
smartphone screen time and fast food intake stratified
by smartphone content. The results of this study extend
existing findings by providing evidence that smartphone
usage time and content type can affect adolescents' eating
habits.

METHODS

Data and participants

This study used data from the 2017 Korea Youth Risk
Behavior Web-based Survey (KYRBS). The KYRBS has
been conducted annually from 2005 to 2024, and smart-
phone screen time was surveyed in 2017. The KYRBS,
a cross-sectional national survey, is a joint initiative of
the Korea Centers for Disease Control and Prevention,
Ministry of Health and Welfare and the Ministry of

Education. A multistage cluster sampling technique is
employed annually to select representative middle and
high school students aged 14 to 19 years.'® Data are avail-
able from the KYRBS official website."” The study data
encompassed 39 753 participants who completed the
online survey (figure 1).

Smartphone screen time

Smartphone screen time was assessed by asking the
question: “How many hours a day have you used your
smartphone on average in the last 7days?". Participants
provided their usage time on weekdays and weekends
separately. The formula for computing the average daily
usage time over 7days was defined as follows: [(time-
weekdayb) + (timeweekendday2)] / 7 = average daily
smartphone usage in hours/day. We categorised smart-
phone use time into quartiles (<2hours/day, 2-3 hours/
day, 4-5hours/day, >6 hours/day)."®

Fast food intake

Fast food intake was assessed using a self-reported survey
item: "In the past 7days, how often did you consume fast
food such as pizza, hamburgers, fried chicken or carbon-
ated beverages?"." Participants were asked to report their
frequency of fast food intake during the survey week.
Based on the median, total fast food intake per week
was divided into two categories: infrequent intake (<2
times/week) and frequent intake (=3 times/week).2%
The median was chosen instead of the mean due to the
skewed distribution of fast food intake data, which could
have resulted in the mean overestimating or underesti-
mating typical intake patterns.

Covariates

The potential confounding variables considered
included sociodemographic factors, health behaviors,
and psychological and social factors. Sociodemographic
factors included sex (boys, girls), grade (middle school,
high school), academic achievement (low, middle, high),
household income (low, middle, high), residence type
and body mass index. Residence type was divided into
living with parents and not living with parents (relatives'
house, boarding house, living alone). Health behavior
information included perceived stress, participation
in school-based nutrition education (no, yes), physical
activity (no, yes) and smartphone content (education and
information search, email or messenger, games, cartoons,
watching movies, music, video, user-generated content,
social networking and online shopping). Physical activity
was classified as no (no physical activity of 60 min or more
once a week or more) and yes (physical activity of 60 min
or more once a week or more). Psychological and social
factors included smartphone-related conflicts with family,
seniors or juniors, and smartphone-related academic
difficulties. Participants answered "yes" or "no" to whether
they had experienced conflicts with family, seniors, or
juniors, or academic difficulties due to smartphone use,
in the past 30 days.***
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Figure 1

Statistical analysis

We analysed the statistical association between fast food
intake and the distribution of each variable using Pear-
son’s chi-square test. We used Poisson regression to
estimate prevalence ratios (PRs) adjusted for potential
confounders. This approach was chosen rather than using
logistic regression as odds ratios (ORs) tend to overesti-
mate PRs. We also performed additional subgroup analysis
stratified by smartphone use to confirm the association
between smartphone screen time and fast food intake. To
evaluate the robustness of the results, a sensitivity analysis
was conducted by stratifying smartphone usage time into
five categories (<2hours/day, 2-3 hours/day, 4-5hours/
day, 6-7hours/day, 28 hours/day). All statistical analyses
were performed using SAS software (version 9.4; SAS

Flow chart of the study population. KYRBS, 2017 Korea Youth Risk Behavior Web-based Survey.

Institute, Cary, NC, USA) and two-sided p-values<0.05
were considered statistically significant.

RESULTS

Of the 39753 participants, 49.2% were boys and 50.8%
were girls. online supplemental Table 1 shows the char-
acteristics of the participants according to their fast food
intake in 2017; 51.9% of boys (n=10162) and 45.1% of
girls (n=9111) reported frequent fast food intake.

Table 1 presents the association between smartphone
screen time and fast food intake among adolescents.
In both groups, adolescents with longer smartphone
screen times were more likely to report frequent intake
of fast food. Among boys, those who used smartphones

Table 1 Prevalence ratios examining association between smartphone screen time and fast food intake

Fast food intake

Boys Girls
Smartphone screen time (hours/day) PR* 95% CI PR* 95% CI
<2 1.00 1.00
2-3 1.14 1.13t0 1.15 1.16 1.15t01.17
4-5 1.22 1.211t01.23 1.28 1.27 t0 1.29
>6 1.29 1.28t0 1.30 1.43 1.42t01.44

*Adjusted for perceived stress, nutrition education in schools, grade, academic achievement, household income, residence type, physical
activity, body mass index, smartphone content types, conflict with parents, seniors and juniors, and educational difficulties.

Cl, confidence interval; PR, prevalence ratio.
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Figure 2 Sensitivity analysis stratified by smartphone screen time. BMI, body mass index.

for 2-3hours per day showed a modest increase in fast
food intake compared with those with less than 2hours
of smartphone use. This trend became more pronounced
with 4-5hours of use, and was strongest in those using
smartphones for >6 hours per day (2-3hours/day:
PR=1.14, 95% CI: 1.13 to 1.15; 4-5hours/day: PR=1.22,
95%CI: 1.21 to 1.23; >6hours/day: PR=1.29, 95% CI:
1.28 to 1.29). A similar pattern was observed among
girls (2-3hours/day: PR=1.16, 95%CIL: 1.15 to 1.17;
4-5hours/day: PR=1.28, 95% CI: 1.27 to 1.29; >6hours/
day: PR=1.43, 95% CI: 1.42 to 1.44).

Figure 2 shows the sensitivity analysis results stratified
by smartphone screen time into five categories. Fast food
intake showed a proportional increase with longer smart-
phone screen time, with similar patterns observed in both
boys and girls.

Online supplemental table 2 shows the results of
subgroup analysis stratified by smartphone content type.
Analysis of smartphone content type showed that boys
who watched music, video and user-generated content
for 26 hours per day were more likely to eat fast food than
those who spent less than 2hours a day on their smart-
phones (PR=1.34, 95%CI: 1.32 to 1.35). Among girls,
those who spent >6hours on social networking were
more likely to consume fast food compared with those
with screen times of less than 2hours (PR=1.53, 95% CI:
1.50 to 1.55).

DISCUSSION

This large population-based study investigated the asso-
ciation between smartphone screen time and fast food
intake among adolescents in Korea. We found that about
17.8% of Korean adolescents used their smartphones for
more than 6hours per day. We highlight subgroup anal-
ysis stratified by smartphone content, with an emphasis
on smartphone content types such as music, videos, user-
generated content and social networking related to fast
food intake. Our findings suggest that appropriate regu-
lation and intervention of smartphone screen time and
content may be necessary to prevent negative health
outcomes due to fast food intake.

Although the negative effects of smartphone use are
well recognised, research examining the association
between screen time and fast food intake among adoles-
cents is limited. For example, a previous study of Saudi
Arabian adults reported that 30% adopted unhealthier
lifestyles (eating more fast food, gaining weight and exer-
cising less) after using a smartphone compared with previ-
ously.26 However, this study was limited to college students,
making it difficult to generalise the findings to a wider
population, and it did not stratify the results by sex. Our
findings show that the association between smartphone
usage and fast food intake differs by both sex and the type
of smartphone content. Among boys, smartphone screen
time of >6hours per day mainly watching music, videos
and user-generated content was significantly associated
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with frequent fast food intake. Among girls, smartphone
screen time of >6 hours per day, particularly for social
networking, was significantly associated with frequent fast
food intake.

Previous studies of adolescents in the United States
have linked watching TV and using smartphones, tablets,
computers and/or video games with consumption of
sugar-sweetened beverages.”” These findings align with
our approach, which also examined dietary outcomes in
relation to screen time. However, while prior research
has often treated screen time as a general exposure,
our study adds nuance by focusing specifically on smart-
phone usage and further stratifying by the type of content
watched, such as social networking, video streaming and
user-generated content. This distinction is important, as
different types of content may exert varying levels of influ-
ence on adolescents’ dietary behaviors. This highlights
an important factor that has been overlooked in previous
studies and that may inform the development of tailored
strategies to support healthier eating behaviors among
adolescents. Given that adolescents exposed to a variety
of smartphone content have different fast food consump-
tion patterns, public health strategies might benefit
from focusing on media literacy and promoting healthy
digital engagement. For example, interventions could
be designed to reduce adolescents’ exposure to food
marketing on social media and video platforms, while also
promoting content that supports healthy eating habits.

While the exact mechanism whereby smartphone use
contributes to unhealthy eating habits remains unclear,
previous studies have indicated that extended smart-
phone usage impairs cognitive functions related to
evaluating the nutritional value of food and accurately
recording the amount consumed. This impairment is
associated with increased calorie intake, suggesting a
potential link between smartphone use and an elevated
risk of adopting unhealthy eating behaviors.”** Addition-
ally, media promotion of non-nutritious foods targeting
adolescents may significantly contribute to high-calorie
food intake. Media publicity marketers can negatively
influence adolescents’ food preferences and health by
de-emphasising nutritional information and emphasising
taste and image.*

This study has some limitations. First, because this
study was cross-sectional, causal relationships cannot
be confirmed. Consequently, there is a need for exper-
imental or longitudinal studies to elucidate these asso-
ciations. Second, this study only assessed the frequency
of fast food intake, making it difficult to determine the
quantity and the specific nutritional content of the food
consumed. Moreover, this study was conducted among
Korean adolescents, so the findings may not be easily
generalised to other countries or indeed to adults, as
cultural and social network usage patterns may differ.
Third, adolescents' eating habits may be influenced by
their friends and social activities, so there may be poten-
tial confounding effects related to the frequency of
attending private tutoring sessions and meeting friends.

Despite these limitations, the study has its strengths.
First, considering that the content watched on smart-
phones by adolescents can significantly influence their
health behaviors, this study provides valuable informa-
tion by stratifying smartphone content, which helps iden-
tify factors related to unhealthy food. Second, the robust
response rates and representation of Korean teenagers
enhances the external validity of the findings.

In conclusion, this cross-sectional study shows that
smartphone screen time in Korean adolescents is asso-
ciated with fast food intake, and suggests that there is
a need for public health interventions targeting digital
media use to promote healthier dietary behaviors in this
population.
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