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ABSTRACT

INTRODUCTION Increasing reliance on the internet in
adolescence has raised concerns regarding its potential
impact on physical/psychological well-being. This study
aimed to examine the prevalence and factors associated with
internet addiction (IA) among high school students.
METHODS A school-based, multi-center, cross-sectional
survey was conducted from November 2023 to April 2024
among 1727 first-year Lyceum students in Crete, Greece. The
participating schools were selected using a random number
generator, through a two-stage sampling procedure. Forty-
two of the 69 Regions’ high schools were selected and agreed
to participate, targeting 3435 first-year high school students.
The study sheet included a 25-item General Information
Form along with items from the Greek versions of five scales:
The Internet Addiction Test (IAT) scale was used and physical
activity status (IPAQ), eating habits (KIDMED), sense of
loneliness (UCLALS), and self-efficacy (GSE) were evaluated.
Multivariate analysis was implemented to assess differences.
RESULTS Of the students, 60.4% were girls, 49.8% lived
in households with >4 family members, 63.3% reported
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difficulty waking up in the morning, and 90.1% had internet
access via a smartphone. The mean IAT score was low
(38.1/100), while 45.3% exhibited mild addiction and
22.2% moderate-to-severe addiction. Higher IAT score was
correlated with girls (r=0.100, p<0.001), difficulty falling
asleep (r=0.188, p<0.001), and difficulty waking up in the
morning (r=0.225, p<0.001). Students with moderate-to-
severe IA, compared to those with mild or normal IA, had
lower mean levels of physical activity (2747 vs 2997 and
3466 MET.min.wk-1, respectively; p-trend=0.001), adherence
to Mediterranean diet (4.88 vs 5.20 and 5.62; p-trend<0.001),
and self-efficacy (27.2 vs 28.0 and 29.3; p-trend<0.001),
and higher sense of loneliness (45.5 vs 41.5 and 38.5;
p-trend<0.001).

CONCLUSIONS Findings reveal notable patterns in internet
usage and addiction among adolescents, shedding light on
how certain behaviors and emotional states could influence
internet dependence and reflecting significant bidirectional
relationships with various lifestyle /psychological factors.

Published by European Publishing. © 2025 Linardakis M. This is an Open Access article distributed under the terms of the Creative Commons Attribution

NonCommercial 4.0 International License. (http:

creativecommons.org/licenses/by-nc/4.0)



mailto:linman@med.uoc.gr
https://orcid.org/0000-0003-3849-3907
https://orcid.org/0000-0003-3849-3907
http://creativecommons.org/licenses/by-nc/4.0
https://doi.org/10.18332/popmed/210327

Research Paper | Population Medicine

INTRODUCTION

Problematic internet use, also referred to as Internet
addiction (IA) is described as excessive and inappropriate
exposure to internet-related activities with addictive nature,
such as gambling, gaming, shopping, pornography and
social medial. It is defined by increasing use and a perceived
failure to control internet use and the occurrence of negative,
damaging consequences, in conjunction with the presence
of obsessive thoughts or impulses related to the internet
creating distress and disrupting daily life2.

Key characteristics of IA include reduced in-person
social interactions, neglect of work and responsibilities,
a diminished interest in offline activities, and using the
internet as a way to cope with emotional discomfort?. This
behavior leads to some serious impairments in the family,
social, educational, personal or other related contexts* The
effect of uncontrolled internet on both mental and physical
health is issued as a worldwide public health problem
attracting research and social attention®®.

Information and communications applications were
increasingly used in the pandemic, being essential for
economy viability and as an alternative work and education
modality, or by offering some social interaction and
entertainment, with the risk of a problematic use to be
potentially high, especially among specific groups’.

Adolescence is a life period of significant psychological
development and change, and adolescents are particularly
susceptible to excessive internet use®. Overuse of social
media among adolescents has been recognized as a
significant risk factor for depression, anxiety, isolation and
low self-esteem®. Particularly in adolescents, previous studies
have also reported a negative effect between IA and exercise,
dietary habits and sleep or psychological well-being®°.
Specifically, extensive internet use may lead to increased
physical inactivity, associated with a sedentary lifestyle
and, consequently, may constitute a potential risk factor for
being overweight/obese!!. A significant positive correlation
has been observed in children and adolescents between
internet usage, weight gain, and obesity®!'. Additionally, sleep
disturbances such as insomnia, excessive daytime sleepiness,
and issues with sleep/wake patterns, along with increased
frustration intolerance, aggressiveness, attention-deficit/
hyperactivity disorder, smoking, and use of legal or illegal
substances, should be seriously taken into consideration?2,

Given the alarming negative consequences of excessive
internet use and the heightened vulnerability of adolescents
to internet-related harm, a deeper understanding of the
risk factors and other clinical associations of 1A is essential
to inform prevention and intervention strategies®®. This
study investigates the internet use and its association with
lifestyle /psychological factors among adolescents.

METHODS
Study setting, design, and participants
This is a school-based, multi-center, cross-sectional study

that was contacted in first-year high school students in
the Region of Crete, Greece, from November 2023 to April
2024. Considering the proportionality of the population of
the prefectures within the Region of Crete, the participating
schools were selected using a random number generator,
through a two-stage sampling procedure. Forty-two of
the 69 Regions’ high schools were selected and agreed to
participate, targeting 3435 first-year high school students.
In Greece, secondary education is mandatory until the age
of 15 years, including three years of middle school that
are followed by three additional years of education in high
school. First-year high school students were approached as
potential participants for this study, since the educational
demands in the second and third year are usually high, due
to preparation for higher education access national exams.
Forty schools from 42 finally participated in the study.
From a total of 1883 students who finally participated,
1727 fully completed mandatory domains (scales’ scores)
for the analysis. Some missing data on sociodemographic
information may differ from totals.

Data collection procedure

Researchers primarily approached school administrative
teaching personnel from each school, in order to offer
information on study purpose and process. After sending an
informative letter, parent/guardian informed consent was
obtained to enable students to voluntarily and anonymously
complete the paper-pencil study sheet. After a scheduled
class session in the presence of a teacher and a researcher
in order to provide further information, questionnaires
were filled in and collected. No incentives were provided to
increase participation.

Study sheet

The study sheet developed for this study included a 25-
item General Information Form along with items from the
Greek versions of five scales'*??; 15 items of the Internet
Addiction Test (IAT-15), the International Physical Activity
Questionnaire (IPAQ), the Mediterranean Diet Quality
Index (KIDMED), the University of California Los Angeles
Loneliness Scale (UCLALS), and the General Self-Efficacy
Scale (GSE).

General Information Form

It consisted of 25 items, including demographic data (gender,
nationality, number of family members in household),
internet usage characteristics, and information regarding
students’ sleeping habits, learning patterns, and daily
activities.

Internet Addiction Test

IAT is described as the instrument most frequently used
to assess IA among adolescents??%, An adapted, shortened
version of the original 20-item scale was used, consisting of
15 items relevant to the target population and the remaining

Popul. Med. 2025;7(September):20

https:

2

doi.org/10.18332 /popmed/210327


https://doi.org/10.18332/popmed/210327

Research Paper | Population Medicine

five items were excluded (items 3, 4, 8, 12 and 15) due to lack
of applicability. The replies are scored on a 6-point Likert
scale as: 0 (not applicable), 1 (rarely), 2 (occasionally), 3
(frequently), 4 (often), and 5 (always). The overall scoring
was determined by summing up the replies giving a score
ranging from 0 to 75 and rescaled to 0-100 through a linear
transformation (multiplying by 100/75 or 1.333) in order
to meet the boundaries of the initial scale. Cutoff categories
were also used as normal (0-30), mild (31-49), moderate
(50-79), and severe addiction (80-100). Providing a
Cronbach’s alpha after a scale score adjustment for research
context applicability is a methodological approach to confirm
reliability!’. In the current study, the consistency of IAT-15
was estimated by Cronbach’s alpha and was acceptable
(a=0.816).

International Physical Activity Questionnaire

The 7-item Greek version of International Physical Activity
Questionnaire (IPAQ) was used to measure the participants’
physical activity level!*!. It contains questions for
participants to measure the days and minutes per day of
participation in all types of vigorous, moderate and walking
physical activity (PA) over the previous seven days. The PA
score for each active, medium and ambulatory activity is
measured and displayed in MET-minutes/week (MET.min.
wk?) as a total PA rate, and participants are classified into
three categories: low, medium and high PA.

Mediterranean Diet Quality Index - KIDMED

The dietary habits were evaluated using the updated
16-items KIDMED index of compliance to the Mediterranean
diet in children and adolescents'>?!, Four items indicate a
negative connotation (consumption of fast food, baked goods,
sweets and skipping breakfast), while the 12 remaining
items indicate a positive connotation (consumption of
olive oil, fish, fruit, etc.). A total score of <3 indicates that
the Mediterranean diet is poorly followed, 4-7 medium
adherence, and 28 high adherence?!.

UCLA Loneliness Scale

The 20-item University of California Los Angeles Loneliness
Scale (UCLALS) was used to measure perceived or subjective
feelings of loneliness!*?°. The one-dimensional scale was
based on a 4-point Likert scale (1= ‘never’ to 4 = ‘always’)
assessing how often a person feels disconnected from others.
The total UCLALS score is evaluated according to cutoff
categories as: absence/low sense of loneliness (<28.0),
moderate (28.0-43.0), and high (244.0).

General Self-Efficacy Scale

The 20-item General Self-Efficacy Scale (GSE) was utilized to
evaluate optimistic self-confidence in dealing with various
life challenges!®?2. Every item is associated with a 4-point
Likert scale (1= ‘not at all true’ to 4 = ‘exactly true’). The
overall score was calculated by summarizing the responses,

giving a composite score ranging from 10 to 40, with
higher ratings indicating better self-efficacy, and including
participants with scores of 30.0 or higher.

Statistical analysis

Analysis was carried out using the SPSS v.25.0. Frequency
distributions and measures of location and dispersion
of characteristics of adolescents were calculated. IAT-15,
IPAQ, KIDMED , UCLALS, and GSE scores were checked
for normality using Blom’s method (QQ-plot) as well as
skewness coefficients. Based on slight asymmetry, Pearson’s
method was used to estimate correlations between
characteristics or habits and scales while multivariate
analysis of covariance was implemented to assess differences
across IAT-15 level (normal, mild or moderate/severe).
Covariates used were gender, difficulty in falling asleep,
and difficulty in waking up in the morning, as shown in the
univariate correlation analysis. Heterogeneity was tested by
Levene’s test and p-trend was estimated based on polynomial
trend. The acceptable level of significance was set at p<0.05.

Ethical statement

For the conduct of this research, approval was granted by
Research Ethics Committee of the University of Crete (REC-
UOC, decision no: 140-22/09/2022). Additionally, access
to 42 schools was granted by the Regional Directorate of
Education of Crete (10556-03/11/2022; 7571-19/07/2023;
1413-12/02/2024). Completion of the questionnaires was
voluntary and anonymous.

RESULTS

Of the 3435 students that were approached, 1727 (50.2%)
participated from 40 daytime general high schools. About
60% were girls, 92.0% reported having Greek nationality,
and 49.8% reported living in households with 24 family
members (Table 1). Almost half the students (51.0%)
attended schools in urban areas of Crete. Regarding daily
habits, 22.4% reported difficulty falling asleep and 63.3%
difficulty waking up in the morning, while the estimated
mean duration of their nighttime sleep was 7.4 hours.
Moreover, 64.5% reported walking with friends; mean daily
walking time of 1.98 hours.

Regarding internet usage habits (Table 2), only three
students (0.2%) stated they had no internet connection, and
90.1% connected by smartphone, 14.8% and/or by laptop,
and only 1.8% by tablet. Almost two-thirds of students
(61.0%) reported that they use the internet primarily for
social media, followed by entertainment (24.4%). Most
of the students (62.3%) had an average time between
reconnections of 3.34 hours. When asked ‘Have you tried not
connecting to the internet for a while?’, 56.0% of students
answered ‘yes’, with 16.2% trying for <12 hours, and 22.9%
for >1 week.

Table 3 presents the IAT-15, IPAQ, KIDMED, UCLALS, and
GSE scores. The mean total IAT-15 score was 38.1/100 or low
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mean level, while 32.5% of students demonstrated normal
levels (no addiction), 45.3% mild, 21.7% moderate, and
0.5% severe addiction (boys 17.4%; girls 25.4%, p<0.001;
not shown). Assessing the IPAQ, the mean METs were 3090
with a maximum of 28266 MET.min.wk", whereas 41.3% of
students presented a low level of physical activity, 11.0%
moderate, and 47.7% high.

For the KIDMED, the mean score was 5.3/12 or medium
to low adherence to the Mediterranean diet, while 24.2%
of students were observed to have poor adherence, 56.6%
medium, and only 19.2% high. Regarding the UCLALS,
the mean score was 41.4/80 or a medium level sense of
loneliness, with 6.9% of students having absence/low sense
of loneliness, and 39.3% high. Finally, the mean GSE score
was 28.3/80 or a low level of self-efficacy, while 67.3% of
students were found to have low/moderate levels, and 32.7%
better levels.

In Table 4, the univariate correlation coefficients of
IAT-15 with descriptive characteristics or habits of 1727
adolescents, as well as with the IPAQ, KIDMED, UCLALS, and
GSE are presented. Focusing on descriptive characteristics,
a higher IAT-15 scale score was related with female

Table 1. Descriptive characteristics and health habits
of adolescents/high school students (1st grade)
participating in the cross-sectional survey, Crete,
Greece, November 2023 to April 2024 (N=1727)

Gender Boys 39.6
Girls 1043 60.4
Nationality (N=1701) Greek 1564 92.0
Other 136 8.0
Family members in 1 31 1.8
household (N=1684) 2 232 13.8
3 582 34.6
=4 839 49.8
School area Rural 847 49.0
Urban 880 51.0
Difficulty falling asleep No 1340 77.6
Yes 386 224
Difficulty waking up in No 629 36.7
i i iy Yes 1087 633
Nighttime sleep (hours) 74 +1.2(1-13)
(N=1711), mean + SD
(range)
Walking with friends No 610 35.5
szl Yes 1107 645
Daily walking (hours) 1.98 (1.50)

(N=1480), mean (median)

adolescents (r=0.100, p<0.001), difficulty falling asleep
(r=0.188, p<0.001), and difficulty waking up in the morning
(r=0.225, p<0.001), and with fewer hours of nighttime sleep
(r=-0.195, p<0.001). Higher IAT-15 scale scores also found
to be correlated with lower IPAQ physical activity scores (r=
-0.117,p<0.001), lower adherence to the Mediterranean diet
(r=-0.199, p<0.001), higher loneliness (r=-0.331, p<0.001)
and lower self-efficacy (r=-0.206, p<0.001).

Table 5 displays the changing IPAQ, KIDMED, UCLALS,
and GSE scores across the levels of the IAT-15, adjusting for
confounding factors. Students with moderate to severe IA,

Table 2. Frequencies of internet use and practices
of adolescents participating in the cross-sectional
survey, Crete, Greece, November 2023 to April 2024
(N=1727)

TR e R T

Preferred Smartphone 1556 90.1

means of Laptop 256 14.8

internet

connection? Tablet 31 1.8
No internet 3 0.2
connection

Purposes of Social media 1054 61.0

internet usage* Entertainment 421 24.4
Communication 416 24.1
Surfing 281 16.3
Education/ 164 9.5
information
Work/ 3 0.2
purchases

Awareness of No 650 37.7

time duration Yes 1074 62.3

devoted to

internet

(N=1724)

Time intervals 3.34(3.00) [0.01-12.50]

between

reconnections

to internet
(hours), mean,
(median) [range]

Have you tried  No 760 44.0

not connecting s 967 56.0

to the internet '

for a while?

If yes, for how <12 hours 150 16.2

long? (N=926) 1 5 qays 320 34.6
1 week 244 26.3
>1 week 212 22.9

a More than one answer occurred (multiple responses).
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Table 3. Scores on the scales of IAT-15, IPAQ, KIDMED, UCLALS and GSE of adolescents participating in the
cross-sectional survey, Crete, Greece, November 2023 to April 2024 (N=1727)

_mmmmm

IAT-15 levels and frequency of internet usage, n (%) 38.1 0.27
Normal (0-30) 561 [32.5)

Mild (31-49) 782 (45.3)

Moderate (50-79) 375 (21.7)

Severe (80-100) 9(0.5)

IPAQ levels (MET.min.wk-1) and frequency of physical 3090 3368 2026 0 28266 2.44
activity, n (%)

Low 714 (41.3)

Moderate 190 (11.0)

High 823 (47.7)

KIDMED levels and frequency of adherence to 5.3 2.5 5.0 -4 12 -0.08
Mediterranean diet, n (%)

Poor (<3) 418 (24.2)

Medium (4-7) 978 (56.6)

High (=8) 331 (19.2)

UCLALS levels and frequency of sense of loneliness, n (%) 414 10.1 40.0 20 76 0.41
Absence/low sense (<28.0) 119 (6.9)

Moderate (28.0-43.0) 930 (53.8)

High (244.0) 678 (39.3)

GSE levels and frequency of self-efficacy, n (%) 28.3 49 28.0 10 40 -0.27
Low/moderate (10-30) 162 (67.3)

Better (31-40) 565 (32.7)

IAT-15: Internet Addiction Test scale (higher score indicates higher addiction). IPAQ: International Physical Activity Questionnaire (higher score indicates higher level of
PA). KIDMED: Mediterranean Diet Quality Index (higher scores indicate higher adherence to Mediterranean Diet). UCLALS: University of California Los Angeles Loneliness
Scale (higher scores indicate higher sense of subjective loneliness). GSE: General Self-Efficacy Scale (higher scores indicate higher self-efficacy).

Table 4. Correlations between IAT-15 and descriptive characteristics or habits of adolescents, as well as with
IPAQ, KIDMED, UCLALS and GSE of adolescents participating in the cross-sectional survey, Crete, Greece,
November 2023 to April 2024 (N=1727)

Pearson’s r

IPAQ -0.117*

KIDMED -0.199* 0.164*

UCLAS 0.331* -0.081* -0.125*

GSE -0.206* 0.215* 0.218* -0.324*

Gender 0.100* -0.250* -0.096* 0.143* -0.193*
Family members in household 0.027 0.077* 0.034 -0.011 -0.044
School area 0.035 0.047 -0.041 0.003 0.027
Difficulty falling asleep 0.188* -0.020 -0.106* 0.224* -0.104*
Difficulty waking up in the morning 0.225* -0.028 -0.114* 0.074* -0.068*
Nighttime sleep -0.195* 0.077* 0.178* -0.145* 0.072*
Walking with friends -0.017 0.023 0.102* -0.092* 0.076*
Daily walking -0.038 0.106* 0.001 -0.032 0.025

IAT-15: Internet Addiction Test scale (higher score indicates higher addiction). IPAQ: International Physical Activity Questionnaire (higher score indicates higher level
of PA). KIDMED: Mediterranean Diet Quality Index (higher scores indicate higher adherence to Mediterranean Diet). UCLALS: University of California Los Angeles
Loneliness Scale (higher scores indicate higher sense of subjective loneliness). GSE: General Self-Efficacy Scale (higher scores indicate higher self-efficacy). *p<0.001.
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Table 5. Changing score levels in IPAQ, KIDMED, UCLALS and GSE across IAT-15 scores of adolescents
participating in the cross-sectional survey, Crete, Greece, November 2023 to April 2024 (N=1727)

Levels of Internet Addiction
Normal Mild Moderate to Severe
(0-30) (31-49) (50-100)

Mean (Stand. Error)

IPAQ 3466 (140) 2997 (117) 2747 (171) 0.003  0.001
KIDMED 5.62 (0.11) 5.20 (0.09) 488 (0.13) <0.001  <0.001
UCLAS 38.5 (0.4) 415 (0.5) 45.5(0.5) <0.001  <0.001
GSE 29.3(0.2) 28.0 (0.2) 27.2 (0.2) <0.001  <0.001

IAT-15: Internet Addiction Test scale (higher score indicates higher addiction). IPAQ: International Physical Activity Questionnaire (higher score indicates higher level
of PA). KIDMED: Mediterranean Diet Quality Index (higher scores indicate higher adherence to Mediterranean Diet). UCLALS: University of California Los Angeles
Loneliness Scale (higher scores indicate higher sense of subjective loneliness). GSE: General Self-Efficacy Scale (higher scores indicate higher self-efficacy). Multivariate
analysis of covariance. Covariates were: gender, difficulty falling asleep and difficulty waking up in the morning. Heterogeneity was tested by Levene’s test. *p-trend:

p-value for polynomial trend.

in contrast to those with mild or normal IA, were observed
to have lower mean levels of physical activity or mean IPAQ
score (2747 vs 2997 and 3466 MET.min.wk', respectively;
p=0.003; p-trend=0.001), adherence to Mediterranean diet
(4.88 vs 5.20 and 5.62; p<0.001; p-trend<0.001), and self-
efficacy (27.2 vs 28.0 and 29.3, p<0.001; p-trend<0.001), and
higher mean levels of sense of loneliness (45.5 vs 41.5 and
38.5; p<0.001; p-trend<0.001).

DISCUSSION

This school-based, multi-center, cross-sectional study is
the first to be conducted in the four provinces of Crete
among high school students, revealing some unfavorable
IA relationships with lifestyle habits/behavioral factors.
It was found that: 1) approximately half of the students
demonstrated mild IA and >20% moderate-to-severe IA,
which was more prevalent in girls; 2) a higher 1A score was
related with difficulty falling asleep and difficulty waking up
in the morning; 3) students with moderate-to-severe IA, in
contrast to those with mild or normal IA, had lower mean
levels of physical activity, adhesion to the Mediterranean diet,
and self-efficacy, and a higher feeling of loneliness.

A recently published meta-analysis showed that 25%
of the general population displayed at least one subtype
of digital addiction (6.0% for game addiction, 27.0% for
smartphone addiction), additionally noting that considerable
variations occur according to region, financial level, gender
or methodological issues?. Moreover, in up-to-date studies,
a high prevalence of 1A has been observed in adolescence,
for example 29.6% in Qatar and 51.1% in Nepal?®?.
Nevertheless, in the current study, 45.3% of high-school
students were found to exhibit mild addiction, and 22.2%
moderate to severe addiction. These results are consistent
with prior studies which have shown that adolescents are
particularly vulnerable to 1A, often due to its role as both
entertainment and a coping mechanism?®. The fact that 60%

D1.OTg
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of students reported a time interval between connections of
about 3 hours during the day, although half of them tried to
not connect for a while, highlights the need for continued
attention to this issue.

Most high school students did not report serious sleep
problems; however, a significant percentage mentioned
waking up earlier than desired and not getting sufficient
sleep (63.3%), which could potentially negatively impact
their health and academic performance. This finding aligns
with research indicating that internet-addicted adolescents
experience significant disruptions in nighttime sleep quality
and amplified daytime sleepiness. Excessive internet use,
particularly during late hours, can interfere with sleep
patterns, resulting in negative consequences like daytime
fatigue and poor educational performance*.

Moreover, in our study, female gender was found to be
related with a higher IAT-15 score and a higher prevalence
of 1A relative to male counterparts. Previous research has
thoroughly documented sex differences, showing conflicting
results. While some studies have reported higher IA in males,
who tend to have higher levels of preoccupation, earlier onset
ages, and a significantly greater prevalence of addiction
compared to females3'%, 1A is suggested to be higher in
females®, implying that female adolescents may be more
susceptible to certain types of IA, particularly social media?®.

The current analysis also revealed that high school
students with moderate-to-severe IA reported lower physical
activity and compromised eating habits, highlighting the
negative role of addictive internet use on other healthy
behaviors®%. Simultaneously, most high school students
included in this study were found not to meet physical
activity recommendations and followed a moderate quality
diet (56.6%). Our findings suggest that IA may be negatively
associated with the diet quality of adolescents, and this
association could be explained by the hypothesis that 1A
may lead to unhealthy eating habits due to increased time
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spent online and reduced nutritional attention. From this
perspective, promoting balanced lifestyles and encouraging
physical activity are crucial in efforts to reduce the risks
of [A. An interesting study from New Zealand showed that
a relationship was reported between health-promoting
environments, the mix of health-promoting/health-
constraining environments, and physical activity among
adolescents, but not with their screen time spent®, showing
how complex this dimension is.

Finally, a significant proportion of high school students
reported experiencing moderate (53.8%) to high levels
(39.3%) of loneliness and low to moderate self-efficacy
(67.3%). The association with loneliness could be
interpreted based on the hypothesis that it leads to social
isolation and withdrawal from real-life social interactions,
contributing to an increased sense of loneliness and anger®.
Individuals with low self-efficacy may be more prone to
addictive behaviors, as they may struggle to manage stress
and negative emotions, which probably makes them turn to
the internet as an outlet. It is also possible that IA may trigger
mechanisms that further diminish self-efficacy.

Strengths and limitations

This study is one of the few in Greece that delves into the
relationship between IA and lifestyle/behavioral risk factors
among adolescents. Our findings highlight the significant
relationship of IA with other daily habits and behaviors.
Nevertheless, given the nature of the study, response bias
may have occurred due to the use of self-reported measures,
although some of these were minimized by the anonymous
completion of the study sheet. Using clinical interviews
instead of or in addition to self-report questionnaires, would
address the limitations of screening measures and ensure
equal emphasis on addiction symptoms. Additionally, they
would give students the chance to clarify the meaning of
questions before providing an answer. However, for similar
large research design studies, issues of feasibility and
implementation do not allow extensive person-to-person
investigation. Secondly, there is a possibility of selection
bias; only adolescents who completed questionnaires were
included, without researchers knowing why others did not
respond or could respond. Also, the impact of the pandemic
period, prevalence of social media usage, substitution of
face-to-face social relations with digital ones, and collective
attitude trends require further research, at a local level.

By skipping five questions from IAT, data comparison
with other studies will be relative and this is another study
limitation. During the study design preparation, these five
items were perceived as not smoothly applicable for this
study. There was no intention by the authors to suggest that
the current version is another option for research in general.
Additionally and based on the UCLA scale and current results,
it is noted that meanings of loneliness may differ across
generation.

Other limitations included general study questions

| I

constraining the depth of the interpretations. Information
on the technological or learning skills of the adolescents
was not collected. Such factors might have provided more
elaborate explanations. Admittedly, while the relatively large
number of participants and the recruitment of students from
different school units involve some representativeness,
sample heterogeneity may further limit any generalizability
attempt. The collection of data on perceptions of high school
students about IA and their daily habits and lifestyle choices
might shed more light on the issue through a different
perspective or methodology. Future qualitative research may
enlighten phenomena of internet use and daily behaviors, by
investigating aspects of causality or synergism.

CONCLUSIONS

This research contributes to the expanding literature on the
subject on IA by identifying key behavioral, psychological,
and demographic factors associated with IA in adolescents.
The findings emphasize the shaping of a behavioral profile
in which IA could lead to poor sleep quality, inadequate
nutrition, lack of physical activity, and psychological
strain. This underscores the urgent need for public health
interventions to raise awareness among policymakers, the
scientific community, and the academic field. Any prevention
policy should be an integral part of health promotion
discussion for the soon-to-be young adults and an emerging
public health priority. Promoting the mental and social well-
being of adolescents, encouraging healthy lifestyles, ensuring
safe and responsible internet use, developing real social and
self-efficacy skills, and preventing IA are crucial goals for
safeguarding the health of future adults.

REFERENCES

1. Raj K, Segrave R, Tiego ], Verdéjo-Garcia A, Yiicel M.
Problematic use of the internet among Australian
university students: Prevalence and profile. Computers in
Human Behavior Reports. 2022;8:100243. doi:10.1016/].
chbr.2022.100243

Giilbetekin E, Giiven E, Sokmen O. The effect of internet
addiction on physical activity and dietary habits in high
school students. Journal of Public Health. 2025;33(4):925-
932.d0i:10.1007/s10389-023-02083-0

Kuss DJ, Lopez-Fernandez O. Internet addiction and
problematic Internet use: A systematic review of clinical
research. World ] Psychiatry. 2016;6(1):143-76. doi:10.5498/
wijp.v6.i1.143

Wang Y, Zhou K, Wang Y, et al. Examining the association
of family environment and children emotional/behavioral
difficulties in the relationship between parental anxiety
and internet addiction in youth. Front Psychiatry.
2024;15:1341556. d0i:10.3389 /fpsyt.2024.1341556
Fineberg NA, Demetrovics Z, Stein DJ, et al. Manifesto for a
European research network into problematic usage of the
Internet. Eur Neuropsychopharmacol. 2018;28(11):1232-
1246.d0i:10.1016/j.euroneuro.2018.08.004

Popul. Med. 2025;7(September):20

https:

doi.org/10.18332 /popmed/210327

7


https://doi.org/10.18332/popmed/210327
http://doi.org/10.1016/j.chbr.2022.100243
http://doi.org/10.1016/j.chbr.2022.100243
http://doi.org/10.1007/s10389-023-02083-0
http://doi.org/10.5498/wjp.v6.i1.143
http://doi.org/10.5498/wjp.v6.i1.143
http://doi.org/10.3389/fpsyt.2024.1341556
http://doi.org/10.1016/j.euroneuro.2018.08.004

Research Paper | Population Medicine

10.

11.

12.

13.

14.

15.

16.

17.

18.

World Health Organization. Public health implications of
excessive use of the Internet and other communication and
gaming platforms. World Health Organization; 2018. Accessed
September 4, 2025. https://www.who.int/news/item /13-

Activity Questionnaire (IPAQ) in Greek young adults.
Hellenic J Cardiol. 2009;50(4):283-294. Accessed September
4, 2025. https://www.hellenicjcardiol.org/archive /full
text/2009+50/4/2009_4 283.pdf

09-2018-public-health-implications-of-excessive-use-of-the-
internet-and-other-communication-and-gaming-platforms
Kiraly O, Potenza MN, Stein D], et al. Preventing problematic
internet use during the COVID-19 pandemic: Consensus
guidance. Compr Psychiatry. 2020;100:152180. doi:10.1016/j.
comppsych.2020.152180

Chi X, Hong X, Chen X. Profiles and sociodemographic
correlates of Internet addiction in early adolescents
in southern China. Addict Behav. 2020;106:106385.
doi:10.1016/j.addbeh.2020.106385

Aghasi M, Matinfar A, Golzarand M, Salari-Moghaddam A,
Ebrahimpour-Koujan S. Internet use in relation to overweight
and obesity: A systematic review and meta-analysis of cross-
sectional studies. Adv Nutr. 2020;11(2):349-356.doi:10.1093/
advances/nmz073

Evli M, Simsek N, Isikgéz M, Oztiirk H. Internet
addiction, insomnia, and violence tendency in
adolescents. Int J Soc Psychiatry. 2023;69(2):351-361.
doi:10.1177/00207640221090964

Che Mokhtar M, McGee R. Impact of internet addiction and
gaming disorder on body weight in children and adolescents:
A systematic review. ] Paediatr Child Health. 2025;61(2):136-
147.doi:10.1111/jpc.16726

Marin MG, Nuiiez X, de Almeida RMM. Internet addiction and
attention in adolescents: A systematic review. Cyberpsychol
Behav Soc Netw. 2021;24(4):237-249. doi:10.1089/
cyber.2019.0698

Fan T, Twayigira M, Song L, et al. Prevalence and associated
factors of internet addiction among Chinese adolescents:
Association with childhood trauma. Front Public Health.
2023;11:1172109. doi:10.3389 /fpubh.2023.1172109

Craig CL, Marshall AL, Sjostrom M, et al. International physical
activity questionnaire: 12-country reliability and validity. Med
Sci Sports Exerc. 2003;35(8):1381-1395. do0i:10.1249/01.
Mss.0000078924.61453.Fb.

Giannakopoulou S, Panagiotakos D. KIDMED Score Calculator:
A computer program that evaluates adherence to the
Mediterranean Diet for children and youth. Hellenic ] Nutr
Diet. 2023;14(1):27-32. Accessed September 4, 2025. https://
www.hjnutrdiet.gr/en/download/604/

Glynou E, Schwarzer R, Jerusalem M. Greek Adaptation of the
General Self-Efficacy Scale. Freie Universitit Berlin. 1994.
Updated December 23, 1997. Accessed September 4, 2025.
http://userpage.fu-berlin.de/~health/greek.htm

Liu Y, You S, Wang Z. The moderating role of sociability
and social connection for the relationship between soccer
participation and teamwork ability among Chinese college
students. Int ] Environ Res Public Health. 2022;19(23):15441.
doi:10.3390/ijerph192315441

Papathanasiou G, Georgoudis G, Papandreou M, et al.
Reliability measures of the short International Physical

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Pikea P, Parpa E, Tsilika E, Galanos A, Mystakidou K.
Psychometric properties of the Greek-University of California,
Los Angeles Loneliness Scale-Version 3 in a sample of people
with Human Immunodeficiency Virus. World Journal of AIDS.
2016;6(4):157-168. doi:10.4236/wja.2016.64018

Russell DW. UCLA Loneliness Scale (Version 3): Reliability,
validity, and factor structure. ] Pers Assess. 1996;66(1):20-
40.doi:10.1207/s15327752jpab601 2

Serra-Majem L, Ribas L, Ngo ], et al. Food, youth and the
Mediterranean diet in Spain. Development of KIDMED,
Mediterranean Diet Quality Index in children and adolescents.
Public Health Nutr. 2004;7(7):931-935. doi:10.1079/
phn2004556

Symvoulakis EK, Volkos P, Markaki A, Linardakis M. Emotional
Discomfort Scale: Instrument development and association
with general self-efficacy and data from an urban primary
care setting. Cureus. 2022;14(1):e21495. doi:10.7759/
cureus.21495

Tsimtsiou Z, Haidich AB, Kokkali S, Dardavesis T, Young KS,
Arvanitidou M. Greek version of the Internet Addiction
Test: A validation study. Psychiatr Q. 2014;85(2):187-195.
doi:10.1007/s11126-013-9282-2

Young KS. Caught in the Net: How to Recognize the Signs of
Internet Addiction-- and a Winning Strategy for Recovery. John
Wiley & Sons, Inc.; 1998.

Meng SQ, Cheng JL, Li YY, et al. Global prevalence of digital
addiction in general population: A systematic review
and meta-analysis. Clin Psychol Rev. 2022;92:102128.
doi:10.1016/j.cpr.2022.102128

Chemnad K, Aziz M, Abdelmoneium AO, et al. Adolescents’
internet addiction: Does it all begin with their environment?
Child Adolesc Psychiatry Ment Health. 2023;17(1):87.
doi:10.1186/s13034-023-00626-7

Gautam P, Khanal G, Shrestha KB, Sapkota S. Internet addiction
prevalence and associated factors among secondary-level
private school students in urban Nepal: A cross-sectional
study. BM] Open. 2024;14(11):e083967. doi:10.1136/
bmjopen-2024-083967

Kuss D], Griffiths MD. Social networking sites and addiction:
Ten lessons learned. Int | Environ Res Public Health.
2017;14(3):311. doi:10.3390/ijerph14030311

Odinka ], Chinawa A, Nduagubam O, et al. Pattern and
predictors of internet addiction among secondary

school adolescents in Enugu, Nigeria. Niger ] Clin Pract.
2023;26(4):383-390. doi:10.4103 /njcp.njcp 273 22
Tereshchenko S, Kasparov E, Smolnikova M, Shubina M,

Gorbacheva N, Moskalenko O. Internet addiction and sleep
problems among Russian adolescents: A field school-based
study. Int ] Environ Res Public Health. 2021;18(19):10397.
doi:10.3390/ijerph181910397

Li S, Ren P, Chiu MM, Wang C, Lei H. The relationship between

Popul. Med. 2025;7(September):20

https:

doi.org/10.18332 /popmed/210327

8


https://doi.org/10.18332/popmed/210327
https://www.who.int/news/item/13-09-2018-public-health-implications-of-excessive-use-of-the-internet-and-other-communication-and-gaming-platforms
https://www.who.int/news/item/13-09-2018-public-health-implications-of-excessive-use-of-the-internet-and-other-communication-and-gaming-platforms
https://www.who.int/news/item/13-09-2018-public-health-implications-of-excessive-use-of-the-internet-and-other-communication-and-gaming-platforms
http://doi.org/10.1016/j.comppsych.2020.152180
http://doi.org/10.1016/j.comppsych.2020.152180
http://doi.org/10.1016/j.addbeh.2020.106385
http://doi.org/10.1093/advances/nmz073
http://doi.org/10.1093/advances/nmz073
http://doi.org/10.1177/00207640221090964
http://doi.org/10.1111/jpc.16726
http://doi.org/10.1089/cyber.2019.0698
http://doi.org/10.1089/cyber.2019.0698
http://doi.org/10.3389/fpubh.2023.1172109
http://doi.org/10.1249/01.Mss.0000078924.61453.Fb
http://doi.org/10.1249/01.Mss.0000078924.61453.Fb
https://www.hjnutrdiet.gr/en/download/604/
https://www.hjnutrdiet.gr/en/download/604/
http://userpage.fu-berlin.de/~health/greek.htm
http://doi.org/10.3390/ijerph192315441
https://www.hellenicjcardiol.org/archive/full_text/2009+50/4/2009_4_283.pdf
https://www.hellenicjcardiol.org/archive/full_text/2009+50/4/2009_4_283.pdf
http://doi.org/10.4236/wja.2016.64018
http://doi.org/10.1207/s15327752jpa6601_2
http://doi.org/10.1079/phn2004556
http://doi.org/10.1079/phn2004556
http://doi.org/10.7759/cureus.21495
http://doi.org/10.7759/cureus.21495
http://doi.org/10.1007/s11126-013-9282-2
http://doi.org/10.1016/j.cpr.2022.102128
http://doi.org/10.1186/s13034-023-00626-7
http://doi.org/10.1136/bmjopen-2024-083967
http://doi.org/10.1136/bmjopen-2024-083967
http://doi.org/10.3390/ijerph14030311
http://doi.org/10.4103/njcp.njcp_273_22
http://doi.org/10.3390/ijerph181910397

Research Paper | Population Medicine

self-control and internet addiction among students: A meta-
analysis. Front Psychol. 2021;12:735755. doi:10.3389/
fpsyg.2021.735755

Tsimtsiou Z, Haidich AB, Drontsos A, et al. Pathological
internet use, cyberbullying and mobile phone use in
adolescence: A school-based study in Greece. Int ] Adolesc
Med Health. 2017;30(6). doi:10.1515/ijamh-2016-0115
Malak M, Khalifeh A, Shuhaiber A. Prevalence of internet
addiction and associated risk factors in Jordanian
school students. Comput Hum Behav. 2017;70:556-563.
doi:10.1016/j.chb.2017.01.011

34. Rosen LD, Whaling K, Carrier LM, Cheever NA, Rokkum

32.

33.

ACKNOWLEDGMENTS

The authors would like to thank the Regional Directorate of Education
of Crete for their support of this initiative and the teachers and
administrators of all participating schools for their time and assistance.
The authors would also like to thank Rosemary Tzanaki for her valuable
assistance in editing the manuscript.

CONFLICTS OF INTEREST

The authors have each completed and submitted an ICMJE form for
Disclosure of Potential Conflicts of Interest. The authors declare that
they have no competing interests, financial or otherwise, related to the
current work. All authors report that since the initial planning of the
work, they received funding explicitly for the research phase of the study
from the Region of Crete through the Special Research Account of the
University of Crete.

FUNDING

Funding was received explicitly for the research phase of the study
from the Region of Crete through the Special Research Account of the
University of Crete (KA 11480). The funder of the study had no role in
the study design or data collection.

ETHICAL APPROVAL AND INFORMED CONSENT
Ethical approval was obtained from the Ethics and Deontology Committee

| I

J. The Media and Technology Usage and Attitudes Scale:
An empirical investigation. Comput Human Behav.
2013;29(6):2501-2511. doi:10.1016/j.chb.2013.06.006

Marek L, Wiki ], Mandic S, et al. Access to healthy built and
natural environments and physical activity and screen

35.

time in New Zealand adolescents: A Geospatial Cross-
Sectional Study. Geohealth. 2025;9(1):e2024GH001101.
doi:10.1029/2024gh001101

Zadra S, Bischof G, Besser B, et al. The association between

36.
internet addiction and personality disorders in a general
population-based sample. ] Behav Addict. 2016;5(4):691-699.
doi:10.1556/2006.5.2016.08

of the University of Crete (Approval number: 140-22/09/2022).
Additionally, access to 42 schools was granted by the Regional Directorate
of Education of Crete (Approval numbers: 10556-03/11/2022; 7571-
19/07/2023; 1413-12/02/2024). Parents/guardians of the students
provided informed consent.

DATA AVAILABILITY
The data supporting this research are available from the authors on
reasonable request.

AUTHORS’ CONTRIBUTIONS

EKS: conception and design. PV, AEM and EKS: data acquisition and
tabulation. ML: data analysis. ML, AEM, EM, ES, AK, GP, AP, EK, IR, ZT,
ES, NR and EKS: data interpretation. ML, NV, EM and IR: drafting of the
manuscript. All authors contributed to the writing of the manuscript.
EKS, PV, AEM, ES, AK, GP, AP, EK, ML, ZT, ES and NR: revision and editing
of the manuscript for important intellectual content. All authors read
and approved the final version of the manuscript.

PROVENANCE AND PEER REVIEW
Not commissioned; externally peer-reviewed.

Popul. Med. 2025;7(September):20

https:

doi.org/10.18332 /popmed/210327

9


https://doi.org/10.18332/popmed/210327
http://doi.org/10.3389/fpsyg.2021.735755
http://doi.org/10.3389/fpsyg.2021.735755
http://doi.org/10.1515/ijamh-2016-0115
http://doi.org/10.1016/j.chb.2017.01.011
http://doi.org/10.1016/j.chb.2013.06.006
http://doi.org/10.1029/2024gh001101
http://doi.org/10.1556/2006.5.2016.08

