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Abstract

Background In the last years the use of digital media devices (MD) among adolescents has increased exponentially,
becoming a central component of daily life for many young. The aim of the present study is to explore the use of MD
in adolescents affected by anorexia nervosa (AN), compared to healthy ones. Furthermore, we compared MD use
between inpatient and outpatient adolescents with AN.

Methods This single-center prospective study enrolled patients aged 9-18 years affected by AN and admitted at
IRCCS Bambino Gesu Children’s Hospital, Rome, Italy, between January 2024 and August 2024. Participants completed
a questionnaire to explore their relationship with MD in terms of time of use, addiction, activities, parents'role, MD
consequences and children perception. Results from AN patients were then compared to those of the general
population cohort described in our previous paper.

Results During the study period, 113 patients were enrolled. AN patients spent less time per day on screens
compared to controls. In detail, the majority of AN adolescents (40.6%) spent between two and three hours per
day on MD, while most of the control group (54%) spends more than three hours per day on screen (p <0.001).
Furthermore, both AN (69.9%) and control (56%) group primarily uses MD before going to bed. Finally, most of AN
individual (43.6%) primarily uses devices for browsing social networks, showing a statistically significant difference
compared to controls (24.0%, p=0.044). Notably, children aged 9-14 years also largely use MD to access social
networks (40.8%). AN outpatients statistically use MD for a prolonged time compared to AN inpatients.

Conclusion AN patients spend less time per day on screens compared to the general population. This habit may
find a possible explanation in a polarization of thinking about food. An alarming fact is the strong relationship of
adolescents with MD even among the youngest — aged 9-14 years — and the difficulty in renouncing it for a limited
period. In conclusion, we believe it is necessary to intensify controls in order to safeguard the mental health of
children.
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Background

Recently, digital media device (MD) use has increased
exponentially, becoming a central component of the daily
life of many adolescents. Worldwide, the minimum age
to access social media platforms varies depending on the
laws of each country and the policies of the platforms
themselves. In Italy, the government established that the
minimum age is set at 14 years, as provided by Article
2-quinquies of Legislative Decree 101/2018, which imple-
ments the General Data Protection Regulation (GDPR)
[1, 2]. This means that in Italy, minors under 14 can regis-
ter on a social platform only with parental consent. Con-
sidering social media policies, platforms also set their
own internal policies regarding minimum registration
ages: for example, Facebook, TikTok, Instagram require
at least 13 years of age.

Although these tools may offer opportunities for social-
ization and personal expression, numerous studies have
highlighted the mental health risks associated with exces-
sive use, including a higher incidence of body image
disorders, low self-esteem, and depressive symptoms.
In more detail, the intensive use of social platforms can
promote processes of self-objectification, in which the
individual constantly perceives himself through the judg-
ment of others. In this context, adolescents, who are par-
ticularly vulnerable to socio-cultural influences regarding
their body and external appearance, are at greater risk of
developing eating disorders (ED) [3, 4].

Exposure to content that promotes ideals of thinness
and physical perfection can reinforce the perception of
inadequacy, inducing adolescents to adopt restrictive or
compensatory behaviors to modify their body. Further-
more, impulsiveness, which is often present in ED, could
modulate the link between social media addiction and
the onset of the latter [5]. The relationship between social
media and ED is therefore complex and multifactorial,
and it is essential to consider how the interaction of psy-
chological, behavioral and social factors contributes to
the risk of developing anorexia nervosa.

This multifactorial interaction can be understood in
light of two key mechanisms described in recent litera-
ture. First, adolescents with anorexia nervosa (AN) may
engage with social media in a particularly image-focused
manner, increasing their exposure to unrealistic beauty
ideals and fostering negative social comparison. Such
dynamics have been associated with greater body dissat-
isfaction, a well-recognized risk factor for the onset and
maintenance of eating disorders, as shown by Dopelt and
Houminer-Klepar [6] in a cross-sectional study published
in Nutrients. Second, access to harmful online content,
including so-called “pro-ana” or “pro-mia” communities,
can actively promote dysfunctional eating behaviours
and reinforce distorted beliefs. Interacting with such
content may exacerbate an existing vulnerability or even
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contribute to the development of pathological patterns.
A systematic review by Mento et al. [7] published in the
International Journal of Environmental Research and
Public Health highlighted the significant psychological
impact of these communities, which directly encourage
behaviours associated with eating disorders.

Anorexia nervosa (AN) is an ED characterized by
extreme restriction of food intake, accompanied by
an intense fear of gaining weight and a distorted body
image. The disease is associated with serious medical and
psychological complications, and its management often
requires hospitalization, especially in acute phases. In
relation to the use of social media, several studies have
explored how adolescents with AN are particularly vul-
nerable to the negative effects of social media, with
greater concern for body weight and pathological use of
platforms such as Instagram, Facebook and TikTok [3, 4].

Sociocultural pressures exerted by media, peers, and
family vary across cultural contexts, leading to differen-
tial impacts on body perception. In the study of Schaefer
et al,, participants from the United States, Italy, England,
and Australia completed the Sociocultural Attitudes
Towards Appearance Questionnaire-4 (SATAQ-4) [8].
American women exhibited the highest levels of thin-
ideal internalization and appearance-related sociocul-
tural pressures, whereas Italian women reported the
lowest, albeit with marginal differences. Peer-driven
appearance pressures were significantly higher in the
United States compared to the other Countries. Across all
examined nations, media-related pressures constituted
the predominant influence on body image perception.
Nevertheless, findings indicate an increasing homogeni-
zation of aesthetic ideals across Western societies, likely
driven by the globalization of media. Specifically, regard-
ing adolescence, the study of Kakar et al. examined the
tripartite influence model of body image and ED among
adolescents in Australia, China, India, and Iran, reveal-
ing significant cultural differences. Findings indicate
that media pressures were most prominent in Australia,
whereas Iranian adolescents perceived greater influence
from family. Indian participants reported the highest
appearance-related pressures from both family and peers,
while Chinese adolescents experienced comparable pres-
sures from family, peers, and media [9].

Path analyses highlighted that sociocultural pressures
directly influenced body satisfaction or disordered eating,
with indirect pathways mediated by thin-ideal internal-
ization and appearance comparisons across all countries.
Certain sociocultural factors exerted a stronger impact
in specific nations, so interventions aimed at improving
body image and preventing disordered eating should be
culturally adapted.

The primary objective of this study is to analyse the
use of MD in AN adolescents compared to healthy
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individuals. The secondary aim is to investigate whether
the use of MD may correlate with hospitalization, com-
paring inpatient and outpatient adolescents affected by
AN. Our main hypothesis is that adolescents with AN
will differ significantly in MD use patterns compared to
controls.

Materials and methods

Design and setting

This single-center prospective study enrolled patients
aged 9-18 years diagnosed with acute AN at IRCCS
Bambino Gesu Children’s Hospital, Rome, Italy, between
January 2024 and August 2024. Bambino Gesu is a third
level pediatric hospital at which annualy almost one hun-
dred of minors affected by AN are hospitalized.

The study was conducted in two hospital units: the
Department of General Pediatrics and Emergency Accep-
tance Level II (DEA) for hospitalized AN patients and
the Anorexia Nervosa and Eating Disorder Unit for daily
assistance patients, which provides high-level outpatient
care of AN patients by a multidisciplinary team compris-
ing a pediatrician, dietitian, and psychiatrist.

Participants
The diagnosis of AN was made in accordance with DSM-
5-TR criteria [10], which requires:

+ Restriction of energy intake leading to significantly
low body weight relative to age, sex, developmental
trajectory, and physical health.

+ Intense fear of gaining weight or persistent behavior
that interferes with weight gain despite being
underweight.

Table 1 Demographic data of AN patients and controls

Demographic data AN Controls p
Patients
(n, %) (n, %)
Total 133 10,000
Gender Female 124 (93.2) 6500 (65.0) <0.001
Male 8(6.1) 3500 (35.0)
Age 15-18y 62 (46.6) 6600 (66.0) <0.001
9-14y 71(534) 3400 (34.0)
Geographic Center of 127 (954) 2800 (28.0) <0.001
provenience [taly
North of Italy 1 (0.8) 4400 (44.0)
South of Italy 5 (3.8) 2800 (28.0)
School Primary 4(3.0) -
Secondary 47 (35.3) -
high school 82 (61.7) -
Hospital assistance  Outpatient 62 (46.6) -
assistance
Hospital 71 (534) -
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+ Distorted body image, undue influence of body
weight/shape on self-evaluation, or denial of the
medical seriousness of low body weight.

Patients were excluded if they were younger than 9 or
older than 18 years, or if the initial diagnosis of AN was
not confirmed.

Data collection

Participants filled an anonymous questionnaire adapted
from a previous report by Spina et al., designed to explore
their relationship with MD planned by the Italian Paedi-
atric Society (SIP) Scientific commission and adapted
from the European Union Kids Online Survey 2010 [11]
The survey assessed the time spent on MD, performed
activities, and participants’ awareness of proper MD use
and potential health consequences. The questionnaire,
previously validated in a general population cohort, was
used as the comparison group (“controls”). Controls
was made up by a very large population as the study was
designed to represent general pediatric population, not
affected by AN. Out of the sample size, 6500 were male
and 3500 were female. As for age distribution, 3400 were
9-14 and 6600 15-18 years old. As well as in this study,
in the previous report the study concern the socioeco-
nomic status as well as school and family environments
of the responders had not been investigated [11]. The
questionairre is accessable as supplementary material.

Data analysis

Survey results from AN patients were compared to those
of the control group using Chi-square and Fisher’s exact
tests, as appropriate. Statistical significance was set at a
p-value<0.05. All p-values were Bonferroni adjusted.
Effect sizes were evaluated by calculation of Cramér’s V.
Data analysis was performed using RStudio, version 4.4.2,
released on October 31, 2024.

Ethics

Ethical review and approval was obtained by the Bam-
bino Gesu Children’s Hospital Ethics Committee (Proto-
col: 3334_OPBG_2024).

Results

During the study period, a total of 133 patients were
enrolled, including 71 inpatient and 62 outpatient adoles-
cents with AN. Questionaire completation rate was 100%.

Table 1 summarizes the demographic data of the two
groups (Table 1).

Demographic characteristics of patients with AN were
compared to those of the controls from a previous report
by Spina et al. designed by the Italian Pediatric Society
in collaboration with Skuola.net to explore the relation-
ship of adolescents with MD and pubblished in 2021 [11].
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The previous manuscript examined about 10,000 online
questionnaires completed by adolescents aged 9-18 years
old. Out of the sample size, 35% were male and 65% were
female, 34% aged 9-14 and 66% 15-18 years old [11].
Examining the results, we found out a significantly higher
prevalence of MD use in the female gender among AN
patients (93.2%) compared to controls (65.0%). The two
groups significantly differed for age as well. In the AN
group, 53.4% were aged between 9 and 14 years, and
46.6% between 15 and 18 years. In the control group,
34.0% were aged between 9 and 14 years, and 66.0%
between 15 and 18 years.

Results from the comparison of AN patients and con-
trols for the three questionnaire fields are summarized as
follows: time and type of MD use (Table 2; Fig. 1), MD
activities (Table 3; Fig. 2), and awareness and patient per-
ception (Table 4; Fig. 3).

As presented in Figure 4, AN patients spend more time
in the 2-3 h range, while controls dominate the >3 h
group.

Moreover, AN patients mainly use devices for social
networks (43.6%), whereas controls use them more for
communication (36.0%) and videos/movies (21.0%).

A descriptive evaluation between AN patients and
controls was performed considering the answers to the
proposed questionnaire. In the following, we report
the questions of considerable clinical and statistical
relevance.

- Question: How many hours a day do you spend on a

Table 2 Time use of MD in AN patients and controls
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device (smartphone, tablet, computer, video games, etc.)
not for school or educational purposes but for leisure?

The majority of the AN group (40.6%) spends between
two and three hours per day on screens for non-edu-
cational purposes, instead, most of the non-AN group
(54.0%) spends more than three hours per day, which
applies to both the 9-14 years and the 15-18 years age
groups (p<0.001). Moreover, approximately one-third of
AN patients (33.1%) spent more than three hours daily
on devices for leisure, representing a substantial percent-
age (p<0.001).

- Question: For which activities do you mainly use your
smartphone?

The majority of AN individuals (43.6%), apart from edu-
cational activities, primarily use devices for browsing
social networks, showing a statistically significant differ-
ence compared to non-AN individuals (24.0%, p <0.001).
The majority of non-AN patients (36.0%) primarily use
devices to communicate with friends. A statistically sig-
nificant difference between AN and non-AN individuals
was also observed regarding the use of devices for watch-
ing videos or films in leisure time, with AN individuals
reporting a significantly lower rate of use than non-AN
individuals (7.6% vs. 21%, p<0.001). Additionally, AN
individuals were found to engage less frequently in activi-
ties such as playing video games (4.5%) and conducting
research or deepening knowledge (3.0%) in their leisure

AN patients Controls
n (%) n (%) Cramér’sV p
"How many hours a day do you spend using an electronic device?”
<1h 7(53) 600 (6.0) 0.052 <0.001
>3h 44 (33.1) 5400 (54.0)
1-2h 28(21.1) 1600 (16.0)
2-3h 54 (40.6) 2400 (24.0)
NAs 0(0) 0(0)
“Are you able to give up on your smartphone or tablet?”
never, | can't give up 14 (10.5) 1400 (14.0) 0.034 0.244
for three days 30(22.6) 1500 (15.0)
for one day 25(18.8) 1900 (19.0)
for a month 22 (16.5) 2600 (26.0)
for a week 41 (30.8) 2600 (26.0)
NAs 1(0.8) 0(0)
"How would you describe your relationship with technology?”
negative, | use Internet in constructive way but wasting too much time online 9 (6.8) 1800 (18.0) 0.035 0.082
negative, | use Internet wasting too much time online 15(11.3) 900 (9.0)
positive but | stay too much on line without realizing it 63 (47.4) 4600 (46.0)
positive, | use technology without excess 45 (33.8) 2700 (27.0)
NAs 1(0.8) 0(0)
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Daily Hours Spent Online: AN Patients vs Controls
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Fig. 1 Daily hours spent on electronic devices for leisure in AN patients and controls. This chart illustrates the different patterns of device usage between
the two groups. A majority of the control group (54.0%) spends more than three hours per day on devices, whereas the largest segment of AN patients

(40.6%) uses them for two to three hours daily (p <0.001)

Table 3 MD activities in AN patients and controls

AN patients Controls
n (%) n (%) Cramér'sV P
For which activities do you mainly use your smartphone?
Communicate with friends 54 (40.6) 3600 (36.0) 0.064 <0.001
School researches 4(3.0) 800 (8.0)
Play videogames 6 (4.5) 1100 (11.0)
Watch video or movies 10(7.5) 2100 (21.0)
Use social network 58 (43.6) 2400 (24.0)
NAs 1(08) 0(0)
At home, in what situations do you use your smartphone or tablet?
as soon as | wake up 10 (7.5) 800 (8.0) 0.044 0.006
I always keep it under my pillow 2(1.5) 600 (6.0)
during homework 13(9.8) 2200 (22.0)
During meals 6 (4.5) 800 (8.0)
Before going to bed 93 (69.9) 5600 (56.0)
NAs 9(6.8) 0(0)
When | use my smartphone or tablet, my parents. ...
They watch contents with me 27 (20.3) 2700 (27.0) 0.029 0.163
They give me rules and limit 50 (37.6) 3800 (38.0)
They reprimand me 29(21.8) 3500 (35.0)
NAs 27 (20.3) 0(0)
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Comparison of Activity Engagement Between AN Patients and Controls

40.9%
40
36.0%
g 30
[
o
Il
L]
@
] 20
&
10 8.0%
3.0%
" |
\J 0
o o2
A\ >
‘s‘\\_‘(\ 00\‘
‘ "'\(\Q o
oo

mmm AN Patients (%)
mmm Controls (%)

43.9%

Group

21.0%

6%

.eg

Activity

Fig. 2 Primary smartphone activities: AN patients vs. controls. This chart compares the main activities for which adolescents use their smartphones. It
highlights that AN patients predominantly use social networks (43.9%), conversely, the majority of controls use devices to communicate with friends

(36.0%, p<0.001)

Table 4 Awareness of MD use in AN patients and controls

AN patients Controls
n (%) n (%) Cramér’sV P
Do you experience symptoms in case of smartphones overuse?
eyes burning 26 (19.5) 2100 (21.0) 0.030 >0.999
neck and back pain 13 (9.8) 900 (9.0)
lack of concentration 19 (14.3) 2100 (21.0)
| feel nervous 7 (5.3) 800 (8.0)
| can't sleep 8(6.0) 700 (7.0)
none of these symptoms 60 (45.1) 3400 (34.0)
NAs 0(0) 0(0)
Which habits do you think you should improve with technology?
do not use for leisure during homework 34 (25.6) 4600 (46.0) 0.064 <0.001
do not use during parents talking 19 (14.3) 1000 (10.0)
do not use it during meals 6 (4.5) 1100 (11.0)
do not use before going to sleep 41 (30.8) 1600 (16.0)
none of these 33(24.8) 1700 (17.0)
NAs 0(0) 0(0)

time, with these activities being more prevalent in the
non-AN group (11.0% and 8.0%, respectively).

- Question: Which habits do you think you should improve
with technology?

The majority of AN individuals (30.8%) believe that
they should avoid using devices before going to bed,
whereas the majority of non-AN individuals (46.0%) feel
they should avoid using devices while doing homework
(p<0.001).

We compared MD time use and relationship with
technology between inpatient and outpatient individu-
als with AN. Results are summarized in Tables 5, 6 and
7. The only statistically significant difference is presented
in Fig. 5.

A descriptive evaluation between inpatients and outpa-
tients has been performed considering the answers to the
proposed questionnaire. Following, we report the ques-
tions with considerable and statistical relevance.
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Habits to Improve in Technology Use
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Fig. 3 Comparison of habits to improve in technology use in AN patients and controls. This chart displays what users believe they should change about
their technology use. Most AN patients (30.8%) identified reducing device use before sleep as a key habit to improve, while the majority of controls

(46.0%) focused on not using devices during homework (p <0.001)

- Question: “How many hours a day do you spend using
an electronic device?”

The majority of outpatient individuals (46.8%) spends
more than three hours per day using MD while most
inpatient subjects (40.8%) spends between two and three
hours per day on screens. The time use of MD differs sig-
nificantly among the two subgroups (p =0.002).

Finally, among AN patients, adolescents aged 15-18
years showed higher MD use than the younger age group,
although not statistically significant. Results are summa-
rized in Tables 8 and 9. The time spent using MD is fur-
ther described in Fig. 6.

Discussion

This study aimed at analyzing the patterns of MD
use among adolescents with AN compared to a con-
trol group. First, while a majority of the control group
reported spending more than three hours per day on
devices, the largest segment of AN patients used them
for two to three hours daily. However, our findings indi-
cate that the relationship between AN and digital engage-
ment is complex and extends beyond mere screen time
duration. In fact, a central theme emerging from our
data is the distinct preference for social networks among

adolescents with AN, which contrasts with the control
group’s primary use of devices for direct communica-
tion with friends. This different pattern aligns with exist-
ing literature suggesting that image-centric social media
platforms can serve as a potent environment for social
comparison, body dissatisfaction, and the reinforcement
of eating disorder psychopathology [12, 13]. The pro-
nounced use of social networks, even among the young-
est participants in the AN group, may indicate that these
platforms are being utilized to fulfill specific psychosocial
needs, such as seeking validation or managing anxieties
related to body image, which are core features of the dis-
order. Another observation is that AN outpatient individ-
uals spent considerably more time on MD than inpatient,
which could be attributed to the structured environment
and reduced device access during hospitalization.

Literature is consistent with the risks related to nega-
tive physical and neuropsychological outcomes in case of
MD overuse, including reduction in concentration and
school performances, sleep disorders, ocular problems,
metabolic dysregulation, addiction, cyberbullying but
also emotional support [14-17]. Accordingly, most of
AN patients in our study sample experienced symptoms
related to the use of MD, including eyes burning, neck
and back pain, lack of concentration, nervousness, diffi-
culties in sleeping.
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Radar Chart: AN Patients vs Controls
(Social Media Usage Duration and Purpose)
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Fig. 4 Plot of radar chart of AN vs. Controls on social media usage duration and purpose

Controls were more likely to recognize positive hab-
its, such as avoiding MD use during school task (46.0%),
that may improve their relationship with technology.
Not using MD before bedtime was the most frequently
identified habit to improve (30.8%) among AN adoles-
cent. Nevertheless, almost 1 out of 4 (24.8%) patients was
not able to recognize positive behavior to improve. Most
of either AN adolescents and controls define their rela-
tionship with technology as positive even if they admit
spending too much time online without realizing it.

Furthermore, as interviewers declared, parents give
limits and rules, share contents and eventually reprimand
them. It is therefore essential to raise parents’ aware-
ness on the importance of providing rules, explaining
the potential negative effects of MD prolonged use and
accompanying the minor in the use of MD as he grows

up [12]. Negative effects of MD may be reduced in case of
adult mediation [18, 19].

For this reason, consistently with the American Acad-
emy of Pediatrics [20] and the Australian recomendations
[21], the Italian Pediatric Society recommend to avoid
MD use in children under 2 years of age, and to limit the
exposure to less than 1 h per day in children aged 2-5
years, and to less than 2 h per day in children aged 5-8
years [16].

In this scenario, global governance and laws are funda-
mental in limiting screen abuse in childhood.

The Children’s Online Privacy Protection Act (COPPA)
established that in the USA, the minimum age for reg-
istering on social media is generally 13 years [22]; in
Europe, the General Data Protection Regulation (GDPR)
[2], which came into effect in 2018, sets the minimum age
at 16 years old for accessing online services that process
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Table 5 MD time use and relation with technology in AN inpatient and outpatient individuals
Inpatients Outpatients
n (%) n (%) Cramér’sV p
Total 71(53.3) 62 (46.7)
"How many hours a day do you spend using an electronic device?”
<1h 6(85) 1(1.6) 0.189 0.026
1-2h 21 (29.6) 7(11.3)
2-3h 29 (40.8) 25 (40.3)
>3h 15(21.1) 29 (46.8)
Nas 0(0) 0(0)
“Are you able to give up on your smartphone or tablet?”
for a day 13(18.3) 12(194) 0.097 >0.999
for three days 15(21.1) 15(24.2)
for a week 20(28.2) 21(33.9)
for a month 15(21.1) 7(11.3)
never 7 (9.9) 7(113)
Nas 1(14) 0(0)
"How would you describe your relationship with technology?”
positive, but | sometimes spend too much time browsing Internet without realizing it 31(43.7) 32(51.6) 0.120 >0.999
positive, | use technology but without exceeding 30 (42.3) 15 (24.2)
negative, | use my devices only wasting time 5(7.0) 10 (16.1)
negative, | use Internet wasting too much time online 4(5.6) 5(8.1)
Nas 104 0(0.0)
*Statistical significance was set at a p-value <0.05
Table 6 MD activities in AN inpatient and outpatient individuals
Inpatients Outpatients
n (%) n (%) Cramér'sV p
Total 71(533) 62 (46.7)
For which activities do you mainly use your smartphone?
communicate with friends 29 (40.8) 25 (40.3) 0.161 >0.999
school researches 1(1.4) 3(4.8)
play videogames 6 (8.5) 0(0.0)
watch movies 5(7.0) 5(8.1)
use social network 29 (40.8) 29 (46.8)
NAs 1(14) 0(0.0)
At home, in what situations do you use your smartphone or tablet?
as soon as | wake up 3(4.2) 7(11.3) 0.143 >0.999
I always keep it under my pillow 0(0.0) 2(3.2)
during homework 8(11.3) 5(8.1)
during meals 4 (5.6) 2(3.2)
before going to bed 49 (69.0) 44 (71.0)
NAs 7099 2(32)
When | use my smartphone or tablet, my parents. ...
they give me rules and time of use 29 (40.8) 21(33.9) 0.102 >0.999
they reprimand me 12 (16.9) 17 (27.4)
they watch contents with me 16 (22.5) 1107.7)
NAs 14(19.7) 13(21.0)

*Statistical significance was set at a p-value <0.05

personal data. However, the GDPR allows individual
member states to lower this threshold to a minimum
of 13 years through national regulations. In particular,
France, Germany and Ireland set this age at 16 years
while Spain, Netherlands, Sweden set this age at 13

years old. Our population includes very young adoles-
cents, under 14 years, who reported use of social media.
In Italy, the minimum age to use MD is set at 14 years,
as provided by Article 2-quinquies of Legislative Decree
10172018 which implements the GDPR. This means that
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Inpatients Outpatients
n (%) n (%) Cramér'sV P
Total 71(533) 62 (46.7)
Can you feel something different after you've used smartphones more than usual?
eyes burning 20(28.2) 6(9.7) 0.183 >0.999
neck and back pain 6(8.5) 7(11.3)
lack of concentration 8(11.3) 11017.7)
| feel nervous 2(2.8) 5(8.1)
| can't sleep 4(5.6) 4(6.5)
none of these symptoms 31(43.7) 29 (46.8)
NAs 0(0) 0(0)
Which habits do you think you should improve with technology?
do not use for leisure during homework 17 (23.9) 17 27.4) 0.120 >0.999
do not use during parents talking 10 (14.1) 9(14.5)
do not use it during meals 2(2.8) 4(6.5)
do not use before going to sleep 20(28.2) 21(339)
none of these 22 (31.0) 1107.7)
NAs 0(0) 0(0)

*Statistical significance was set at a p-value <0.05

Daily MD Usage by AN Inpatients and Outpatients

Patient Type
mmm AN Inpatients (%)
mmm AN Outpatients (%)

w
o

N
o

Percentage (%)

o

<1 hour 1-2 hours

40
| . I I
0 ._

2-3 hours >3 hours

Hours per Day of MD Usage

Fig.5 Daily device usage in AN inpatient and outpatient individuals. This chart shows the difference in screen time between AN inpatient and outpatient
individuals. Nearly half of the outpatient group (46.8%) uses devices for more than three hours daily, compared to 21.1% of the inpatient group (p=0.026)

in Italy, minors under 14 can register on a social platform
only with parental consent, while those aged 14 and older
can do it independently [1]. Our results are suggestive for
an active role of parents in letting them use social media
platforms.

Furthermore, the prolonged use of MD may raise con-
cern for addiction and mental health consequences.

Younger adolescents are unable to give up their device
in a percentage higher than older children (12.7% vs.
8.1%). These findings raise urgent public health con-
cerns, consistent with previous evidence highlighting the
vulnerability to addiction from a young age [11-23]. A
percentage of 10.6% of AN individuals and 14% of con-
trols reported being unable to go without devices for
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Table 8 MD time use and relation with technology in AN patients, according to age group

AN patients 9-14 years AN patients 15-18 years

n (%) n (%) Cramér'sV  p
Total 71(53.3) 62 (46.7)
How many hours a day do you spend using an electronic device?
<1h 7(9.9) 0(0.0) 0.237 0.091
1-2h 16 (22.5) 12(19.4)
2-3h 32 (45.1) 22 (35.5)
>3h 16 (22.5) 28(45.2)
NAs 0(0) 0(0)
Are you able to give up on your smartphone or tablet?
never, | can't give up 9(12.7) 5(8.1) 0.181 >0.999
for three days 17 (23.9) 13(21.0)
for one day 8(11.3) 17 (27.4)
for a month 14 (19.7) 8(12.9)
for a week 23(324) 18 (29.0)
NAs 0(0.0) 1(1.6)
How would you describe your relationship with technology?
negative, | use Internet in constructive way but wasting too much time online 4 (5.6) 5(8.1) 0.094 >0.999
negative, | use Internet wasting too much time online 9.9 8(12.9)
positive but | stay too much on line without realizing it 32 (45.1) 31 (50.0)
positive, | use technology without excess 28(39.4) 17 (274)
NAs 0(0.0) 1(1.6)
For which activities do you mainly use your smartphone?
communicate with friends 30 (42.3) 24(38.7) 0227 0.546
school researches 0(0.0) 4(6.5)
play videogames 6(8.5) 0(0.0)
watch video or movies 6(8.5) 4 (6.5)
use social network 29 (40.8) 29 (46.8)
NAs 0(0.0) 1(1.6)

*Statistical significance was set at a p-value <0.05

even one day. Although this difference was not statisti-
cally significant, it may be explained by cognitive rigid-
ity, a core characteristic of eating disorders as suggested
by Tchanturia et al. [24]. Such rigidity is not limited to
food and weight concerns, but may extend to other life
domains, potentially influencing how individuals with
anorexia nervosa perceive and interact with their envi-
ronment, including multimedia devices. AN patients
may experience in real life desire of isolation and avoid-
ance of comparison with peers. Symptoms of anorexia
nervosa (AN) often include elevated social anxiety and a
tendency toward withdrawal. This anxiety can extend to
social media interactions, where social comparison, fear
of judgment, and pressure to maintain a “perfect” image
become sources of significant distress.

A meta-analysis conducted by Kerr-Gaftney, Harrison,
and Tchanturia [25] reported that social anxiety is a prev-
alent and central comorbidity in eating disorders, con-
tributing to general social withdrawal. This withdrawal,
extended to the digital environment, may also explain
the potential reduction of media use in AN patients com-
pared to controls. Furthermore, generational and cultural
factors may significantly influence patterns of Internet

and social network usage, as well as the risk of addiction
[26, 27]. Individual factors can predispose adolescents to
excessive use of social media. Social media can regulate
emotions or alleviate states of loneliness, facilitate a sense
of belonging or providing support in case of anxiety or
depression when people do not feel comfortable in in-
person relationships [28, 29]. Introverted people tend to
use social media as a means of communication, favoring
a dysfunctional use of social media to establish friendly
relationships or social comparison [28, 30]. The use of
the media appears to be the preferred means for satisfy-
ing the need for affirmation and for resolving concerns
linked to body dissatisfaction, when present.

Research has not established a direct causal link
between social media and eating disorders (EDs).
Instead, studies suggest that biological, social, familial,
and cultural factors can interact directly and indirectly to
foster dysfunctional thoughts and behaviors about food
and body image, which may culminate in an ED for some
individuals. In this sense, it is possible that in hospital-
ized and non-hospitalized patients with AN, the specific
weight of the media is not easily identifiable.
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AN patients 9-14 years

AN patients 15-18 years

n (%) n (%) Cramér's V p
Total 71(53.3) 62 (46.7)
At home, in what situations do you use your smartphone or tablet?
as soon as | wake up 5(7.0) 5(8.1) 0.089 >0.999
I always keep it under my pillow 1(1.4) 101.6)
during homework 8(11.3) 5(8.1)
during meals 228 4(6.5)
before going to bed 47 (66.2) 46 (74.2)
NAs 8(11.3) 1(1.6)
When | use my smartphone or tablet, my parents. ...
they watch contents with me 14 (19.7) 13(21.0) 0.245 0.013
they give me rules and limit 37(52.1) 13(21.0)
they reprimand me 11 (15.5) 18 (29.0)
NAs 9(12.7) 18 (29.0)
Can you feel different after smartphones overuse?
eyes burning 12(16.9) 14 (22.6) 0.104 >0.999
neck and back pain 8(11.3) 5(8.1)
lack of concentration 9(12.7) 10 (16.1)
| feel nervous 5(7.0) 2((3.2)
| can't sleep 33 (46.5) 27 (43.5)
none of these symptoms 4(5.6) 4 (6.5)
NAs 12 (16.9) 14 (22.6)
Which habits do you think you should improve with technology?
do not use for leisure during homework 12 (16.9) 22 (35.5) 0.256 0.234
do not use during parents talking 10 (14.1) 9(14.5)
do not use it during meals 4 (5.6) 2(3.2)
do not use before going to sleep 20(28.2) 21(33.9)
none of these 25(35.2) 8(129)
NAs 0(0) 0(0)

*Statistical significance was set at a p-value <0.05

Strengths and limitations

This study presents several strengths. It includes a well-
defined clinical cohort of adolescents with AN—both
inpatients and outpatients—allowing an assessment of
how clinical severity and care setting influence digital
behavior. The comparison with a large control group fur-
ther enhances statistical power. Still, the statistically sig-
nificant differences should be interpreted with caution.
The consistently low Cramér’s V values indicate limited
practical significance, though this may partly result from
attenuation of effect sizes in multi-category contingency
tables, which can obscure stronger associations within
specific habits. Another strength is the use of a compre-
hensive questionnaire that explored not only screen time
but also activities, awareness, and parental mediation,
offering a more holistic perspective than studies focused
solely on duration. Special attention should be given to
the combination of relatively low overall screen time but
high social media use, which may still have psychologi-
cal consequences. Intermittent “screen brushing,” or fre-
quent, brief checking of apps, may increase stress and
foster dependency, even with limited daily use. Likewise,

passive nighttime scrolling and social comparison may
negatively affect adolescents’ emotional wellbeing and
sleep hygiene [31].

The study also has several limitations. First, it was
conducted in a single center, which may reduce the gen-
eralizability of results. Second, the control data were
derived from a prior study, which may introduce discrep-
ancies in time, geography, and socioeconomic context,
we did not account for. Third, while the questionnaire
identified broad usage patterns, it did not differentiate
between specific platforms—an important area for future
research. Fourth, screen time was measured via self-
report rather than objective tracking. More accurate, pas-
sive digital monitoring tools should be incorporated into
future studies, ideally alongside parental assessments of
children’s media habits. Most importantly, all data were
self-reported, raising the possibility of response bias,
particularly underreporting of stigmatized behaviors.
This may be especially relevant for adolescents with AN,
who may downplay certain activities due to fear of judg-
ment. The lack of significant differences in screen time
between inpatient and outpatient AN groups may partly
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Daily Device Usage in AN Patients by Age Group

Age Group
mmm AN Patients 9-14 years (%)

40 - AN Patients 15-18 years (%)
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2-3 hours
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Fig. 6 Daily device usage in AN patients by age group. This chart illustrates that older adolescents with AN spend more time on devices. Among those
aged 15-18 years, 45.2% use a device for more than three hours daily, approximately double the rate of the 9-14 age group (22.5%, p=0.091)

reflect this self-reporting bias, despite the anonymity of
responses [32].

Future longitudinal research is needed to confirm these
findings and clarify the causal links between digital media
use and eating disorders. Such studies should adopt pro-
spective cohort designs, with large samples of both users
and non-users, and should combine objective tracking
of digital behaviors with validated questionnaires, food
diaries, and psychological assessments. Key outcomes
should include eating behaviors, body image, self-esteem,
and mental health indicators. Multidisciplinary collabo-
ration involving psychologists, nutritionists, and public
health experts will be essential to integrate behavioral,
psychological, and biological data. This approach could
provide stronger evidence on causality and inform prac-
tical interventions such as parental media literacy pro-
grams, structured hospital internet policies, and public
health guidelines for digital exposure.

Conclusion

Our study highlights significant non-educational screen
use among adolescents with AN, primarily on social
networks and digital communication, which appears
to reduce face-to-face interaction. Most demonstrated
awareness of problematic MD use and recognized ben-
eficial habits, yet described their use as positive despite
acknowledging excessive time online and difficulty

disconnecting. Clinical implications include integrating
social media management into multidisciplinary treat-
ment, using cognitive-behavioral therapy to target body
comparison. Clinicians should assess purpose and moti-
vations behind MD use, not only duration, and provide
family psychoeducation.

The implication for Clinical Practice and Public Policy
are relevant. Clinicians must look beyond screen time to
evaluate the purpose, content, and emotional drivers of
media device use. Effective interventions require family
psychoeducation to promote active parental mediation
and clear rule-setting. From a public health standpoint,
it is essential to enforce age-appropriate access to social
media in accordance with data protection laws and to
launch preventive campaigns that highlight the psycho-
logical risks of unregulated digital engagement among
youth.
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