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Abstract

Background External factors, including digital media (DM), promote body ideals that can shape adolescents’
body image, but studies across European countries are scarce. Therefore, the aim of the study was to examine the
relationship between daily DM duration and body image dissatisfaction (BID) in adolescents from nine European
countries.

Methods Participants from the I.Family study self-reported daily DM duration and BID in 2013/2014 (n=3,608; 51%
female; mean age 13.6 years (standard deviation: 1.1). DM duration was measured in hours/day, including television
viewing (TV), computer/game console (PC), smartphone, and internet use. Linear regression models were used

to examine associations of self-reported DM duration with BID and unstandardised regression coefficients were
reported. Daily time spent with these technologies was categorised into < 1, 1-2, and > 2 h, and underlying patterns
of DM use were identified using latent class analyses. Furthermore, the interaction term between family environment
and DM was included in the latent class analyses.

Results Increasing daily DM duration, particularly for smartphone (adjusted 3=0.44, 95%Cl: 0.31, 0.57) and

internet (adjusted B=0.40, 95%Cl: 0.29, 0.50), was associated with higher BID in all adolescents. Associations were
more pronounced in underweight, normal weight, and female participants. Adolescents with high internet and
smartphone duration in combination with medium/low TV/PC duration showed higher positive associations with
BID score compared to those with low duration of all DM types (adjusted B=1.24, 95%Cl: 0.73, 1.74). A positive family
environment attenuated the association in adolescents with high internet/smartphone and medium/low TV/PC
duration.

Conclusion The results highlight a positive association between longer daily DM duration and BID in adolescents,
especially for internet-enabled media. A positive family environment seems to play a role in this association and
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should be further investigated in future research. Additionally, understanding the potential mechanisms explaining
these associations can inform future interventions promoting healthy body image in adolescents.

Keywords Body image, Digital media, Adolescents, Latent class analyses

Background

Body image is a complex construct with multiple dimen-
sions, including a behavioural dimension involving body-
related actions, a perceptual dimension involving the
evaluation of body attributes, and cognitive-emotional
aspects involving thoughts directed towards one’s body
[1, 2]. Body image dissatisfaction (BID) is the perception
of the discrepancy between one’s body perception and
the idealised body, i.e., the desired body [2, 3].

Adolescence, a sensitive period of physical, psycho-
logical, and social transitions, is particularly vulnerable
to body image issues [4, 5]. During puberty, especially
in females, body changes are sometimes associated with
unintentional weight gain, contrary to the societal ide-
als of thinness [6]. Similarly, male adolescents may expe-
rience body dissatisfaction and often seek a lean and
muscular physique [5]. In addition, adolescents with
overweight/obesity may also experience increased BID,
due to greater discrepancies between their bodies and
‘ideal’ body conceptions [5, 7].

The development of body ideals is influenced by exter-
nal factors, including family, friends, and mass media, as
proposed in the tripartite influence model [6, 8]. How-
ever, with the increasing use of digital media (DM) over
age in particular [9], idealised body images are now ubiq-
uitously promoted to adolescents at any place and time,
increasing pressure on unrealistic beauty standards [10,
11].

Previous research has shown that appearance-based
content on DM can contribute to increased BID, particu-
larly among female adults and adolescents [10]. Impor-
tantly, both male and female adolescents are exposed
to specific body ideals through different DM, like music
posts, videos or games [10]. Nonetheless, research on
DM use and body image in male adolescents remains
limited and inconclusive [11, 12]. Most of the previous
studies conducted have been female-centred, as body
image has traditionally been considered a female-ori-
ented topic. Furthermore, the studies conducted in male
adolescents were small in sample size or did not focus on
DM types mostly used by male adolescents, such as gam-
ing [13, 14].

Additionally, most of the studies investigating how DM
influences body image are conducted in the USA and
Australia, with limited data available from and across
European countries. Also, most studies have not consid-
ered multiple DM types, although usage patterns have
changed such that adolescents use more than just one
DM. Existing evidence has also not sufficiently explored

differences by weight status in the association between
DM use and body image in adolescents.

Moreover, when investigating the role of DM on BID,
it is important to consider the family environment as it
also has an influence on children’s and adolescents’ devel-
opment of body image. Previous research has shown that
a positive family environment could attenuate the asso-
ciations between DM use and BID, while a negative one
could amplify the association [6]. However, studies inves-
tigating the family environment as a potential moderator
remain scarce.

To address the aforementioned gaps, this study investi-
gated associations between time spent with different DM
and BID in adolescents across nine European countries,
exploring potential differences by sex and weight status.
Furthermore, we identified latent patterns of DM use,
which were then investigated in association with BID,
considering the interaction effect of family environment.

Methods

Analysis group

This cross-sectional study included adolescents aged
12-17 years (n = 3854) participating in the I.Family study,
the third wave of the Identification and prevention of
Dietary- and lifestyle-induced health EFfects In Children
and infantS (IDEFICS)/I.Family cohort conducted in
nine European countries during 2013-2014 [15]. Partici-
pants were excluded if they did not complete the ques-
tionnaires by themselves (# = 21), did not answer any of
the BID questions (n = 153), or missed one or more BID
questions (n = 72). The final analysis group comprised
3608 adolescents. Parents and adolescents gave written
informed consent. Ethical approval was obtained from
the institutional review boards of all nine study centres,
following the Declaration of Helsinki. The IDEFICS/I.
Family cohort is registered in the UK’s Clinical Study
Registry (ISRCTN registry) under ISRCTN62310987
(Date registered: 23/02/2018).

Measures

Daily digital media duration

We assessed adolescents’ daily DM duration using a teen
version of the core questionnaire, pre-tested for reliabil-
ity and acceptability [16], based on methodology used in
previous studies [17] (Supplementary Text S1). Adoles-
cents reported their time spent with DM types, includ-
ing TV/DVD/video (hereinafter TV), computer/game
console (hereinafter PC), and internet on weekdays and
weekends as: ‘not at all; ‘< 30 min/day; ‘30 min to 1 h/
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day, ‘about 1-2 h/day, ‘about 2-3 h/day, and ‘>3 h/day’
Internet duration had an additional response option:
Tm online more or less all day/night’ To avoid overlap
with internet duration, PC duration was assessed as time
spent with a computer/game console per day, excluding
internet time. The daily duration of each DM type, except
smartphone, was calculated separately as the weighted
average of the duration midpoints reported for weekdays
and for weekend days, expressed in total hours/week and
then converted into total hours/day to allow for continu-
ous analysis. Daily smartphone duration was assessed by
using information on the time spent with smartphones
watching TV shows, movies or music videos on the pre-
vious day. The responses ranged from 0 (‘not at all’) to 5
("> 3 h/day’) and were then converted to duration in h/
day.

Body image dissatisfaction

Body image dissatisfaction (BID) was assessed using four
items from the Eating Disorder Diagnostic Scale, which
was validated in healthy adolescent girls [18, 19]. An
additional item was added to the scale to cover the whole
weight spectrum. Using a six-point Likert scale ranging
from 0 (‘not at all’) to 6 (‘extremely’), adolescents rated
their perceived body image during the past three months
using five questions: “...have you felt fat?, ‘...have you had
a definite fear that you might gain weight or become
fat?, “...has your weight influenced how you think about
(judge) yourself as a person?; “...has your shape influenced
how you think about (judge) yourself as a person?; and “...
have you felt too thin?’ (Supplementary Text S2). A com-
posite BID score was calculated across all items, ranging
between 0 and 30. A higher score indicated greater BID.
The internal consistency of the BID scale was satisfactory
(Cronbach’s alpha = 0.81).

Covariates

The covariates were chosen based on prior literature
to account for potential confounding in the associa-
tions between daily DM duration and BID [5, 12, 20].
Weight and height were measured in fasting status and
light clothing. Height was measured to the nearest 0.1
cm using the portable stadiometer (Seca GmbH & Co.
KG., Hamburg, Germany). Weight was measured to the
nearest 0.1 kg using the Tanita scale (TANITA Europe
GmbH, Sindelfingen, Germany). Body mass index (BMI)
was calculated by dividing body weight by the squared
height in metres and transformed into age- and sex-spe-
cific z-scores according to the International Obesity Task
Force reference [21]. Weight status, based on BMI, was
categorised as underweight, normal weight, and over-
weight/obese [22]. Body fat percentage was also assessed
using bioelectrical impedance analysis.
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Socio-demographic variables, including age, sex (male
or female), and country of residence, were self-reported
by adolescents and pre-tested for reliability and accept-
ability [16]. Pubertal status was classified as pre-pubertal/
early pubertal and pubertal; the latter was determined
through the development of voice (males) and menarche
(females). Maturation in Tanner stages (prepubertal,
peri-pubertal, and pubertal) was self-reported by par-
ticipants to complement information on pubertal status
across all study centres (except Italy), based on the devel-
opment of pubic hair (males) or breasts (females) [23,
24]. We assessed parental education as a proxy for socio-
economic status by highest educational attainment based
on the International Standard Classification of Education
(ISCED) [25].

Parental BID was measured using the same questions
as their children. Parental BID information was not com-
pleted by both parents for every adolescent, so only one
parent’s BID score was included in the model. If both
parents completed the questions, information from one
parent was randomly selected. Information on ‘Currently
trying to lose weight (yes/no)’ was also included as a
covariate to account for adolescents’ engagement in body
image management.

The perceived home atmosphere was measured using
eight statements, four of which were positive (e.g., warm/
caring atmosphere) and four negative (e.g., strict). Ado-
lescents rated them on a five-point Likert scale from 0
(‘not at all’) to 4 (‘very much’). Negative items were coded
inversely so that all items were scored in the same direc-
tion. A score was calculated by adding all items, rang-
ing from 0 to 32, with higher values indicating a positive
home atmosphere [26].

Adolescents’ relationship with their parents was
assessed using seven items, three on parents’ knowledge
of their children’s whereabouts (e.g., ‘My parents know
about my daily program’) and four on the encourage-
ment of their children’s autonomy (e.g., ‘My parents lis-
ten to my opinions’). Adolescents rated statements on a
4-point Likert scale from 0 (‘rarely or never’) to 4 (‘almost
always’), and a score was calculated ranging from 0 to 28.
Higher scores indicate a better relationship with parents
[26].

Statistical analyses

Descriptive characteristics of participants are provided as
frequencies (n) and percentages for categorical variables,
and mean and standard deviation (SD) for continuous
variables, stratified by sex. We performed multiple impu-
tation using the Fully Conditional Specification (FCS)
method with 10 replications to account for missing val-
ues. FCS has demonstrated unbiased handling of missing
values and allows continuous and categorical variables
to be included in the same model [27]. All variables were
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included in the multiple imputation model, except for the
outcome, because the BID questions were addressed only
to adolescents, meaning participants of the I.Family study
aged > 12 years. Therefore, > 50% of the whole I.Family
study population did not have data on BID. The propor-
tion of missing values ranged from 0% for sex and age
to 22% for maturation in Tanner stages. The presented
results are based on the imputed dataset of 36,080 obser-
vations (i.e., 3608 participants). Supplementary Table
S1 displays the characteristics of the imputed and non-
imputed samples.

To examine the association between daily DM duration
and BID, linear regression models were separately per-
formed for each DM type. All models were adjusted for
sex, age, parental education attainment, country, paren-
tal BID, weight status, currently trying to lose weight,
perceived home atmosphere, parental relationship, and
pubertal status.

Latent class analyses

To identify underlying patterns of DM use, we conducted
latent class analyses (LCA) based on duration categories
of each DM variable (low duration: <1 h/day; medium:
1-2 h/day; high: >2 h/day). These cut-offs were set to
assess trends of DM use (i.e., non-linear effects) and to
enable assessing whether or not the media time recom-
mendations of 2 h maximum per day are met [28, 29].
Adherence to this recommendation has been associated
with a reduction in childhood overweight/obesity [30].
LCA was performed using two to six latent profiles of
four variables (TV, PC, smartphone, and internet). Mod-
els were compared based on the Bayesian information
criterion (BIC), a clear distinction of latent profiles in
terms of conditional probabilities, and entropy [31, 32].
The identified latent DM profiles were then used as expo-
sure variables in linear regression models in association
with BID, adjusting for covariates. Furthermore, to exam-
ine whether a family environment moderates the associa-
tion between DM profiles and BID, we added interaction
terms with home atmosphere (DM profiles x home atmo-
sphere) and parental relationship (DM profiles x parental
relationship) in separate models.

Sex- and weight status-stratified analyses

Sex- and weight status-stratified analyses were con-
ducted to observe potential differences in the association
between daily DM duration and BID. All models were
adjusted for the above-mentioned covariates.

Sensitivity analyses

Complete case analyses (n = 1,577 participants) were
conducted as a sensitivity analysis to observe changes in
the associations investigated. As weight status was based
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on BMI, which is still widely debated as being an accurate
representation of body composition, body fat percentage
was used instead for the main models [33].

The statistical significance level was set at a=0.05.
Unstandardised regression coefficients () and 95% con-
fidence intervals (95%CI) were calculated. All statistical
analyses were performed in SAS version 9.4 (Statistical
Analyses System, SAS Institute Inc., Cary, NC, USA).

Results

Overall, 3,608 adolescents were included, 51% of which
were females. Mean age was similar among males
(mean=13.6, SD=1.09) and females (mean=13.7,
SD=1.1). Most participants had parents with a high edu-
cational attainment (males: 49.4%; females: 49.9%). In
total, 29.4% of males and 25.0% of females were identi-
fied with overweight/obesity. Daily DM duration was
similar between sexes for internet (males: mean=2.0 h/
day, SD =1.5; females: mean=2.0 h/day, SD=1.6) and TV
(males: mean =1.8 h/day, SD =1.0; females: mean=1.7 h/
day, SD=1.0). However, females used their smart-
phones for longer (1.3 h/day, SD =1.4) than males (1.0 h/
day, SD=1.2), while males used PC for longer (1.4 h/
day, SD=1.1) than females (0.9 h/day, SD=0.9). The
mean BID score in our analysis group was relatively low
(mean=5.8, SD=6.4), but higher for females (mean="7.2,
SD=6.9, range: 0-27) than males (mean=4.3, SD=54,
range: 0—30) (Table 1). Since the BID score is an adapted
scale, no normative cut-offs are available, however, due to
the scores being near the lower possible range, it can be
considered as a relatively low BID score. Supplementary
Table S2 shows that adolescents in the lowest 25th per-
centile of BID score (<1) were mostly male (61.8%) and
had lower rates of overweight/obesity (13.3%) compared
to the adolescents within the 75th percentile (=9), who
were predominantly female (68.9%) and with overweight/
obesity (48.3%). Furthermore, mean duration of smart-
phone and internet use was higher in the 75th percen-
tile group (smartphone: mean=1.5, SD=1.3; internet:
mean=2.4, SD=1.6) than in the 25th percentile group
(smartphone: mean=1.0, SD=1.2; internet: mean=1.8,
SD=1.4).

Associations of daily DM duration with BID

The adjusted models showed that daily smartphone and
internet duration were positively associated with BID
score (smartphone: f=0.44, 95%CI: 0.31, 0.57; internet:
p=0.40, 95%CI: 0.29, 0.52) among all adolescents. This
means that each additional hour spent with the smart-
phone was associated with a 0.44-point increase in the
BID score. Daily TV and PC use were also positively
associated with BID score (Table 2).



Loganathan et al. BMC Pediatrics (2026) 26:149 Page 5 of 11
Table 1 Characteristics of the analysis group
Characteristics Males (n=17640) Females (n=18440) All (n=36080)
N % N % N %
Country
Italy 3020 17.1 3020 164 6040 16.7
Estonia 2380 135 2850 15.5 5230 14.5
Cyprus 4700 26.6 4390 238 9090 252
Belgium 310 1.8 450 24 760 2.1
Poland 310 1.8 440 24 750 2.1
Sweden 1340 76 1390 7.5 2730 7.6
Germany 2440 13.8 2670 14.5 5110 14.2
Hungary 2410 13.7 2320 12.6 4730 13.1
Spain 730 4.1 910 49 1640 46
Parental education level
Low 1054 6.0 1060 57 2114 59
Middle 7875 446 8176 443 16,051 445
High 8711 494 9204 499 17,915 49.7
Weight status
Underweight 1197 6.8 1369 74 2566 7.1
Normal Weight 11,251 63.8 12,459 67.6 23,710 65.7
Overweight/Obese 5192 294 4612 25.0 9804 272
Mean SD Mean SD Mean SD
Age 13.6 1.1 13.7 1.1 13.6 1.1
Daily digital media duration (hours/day)
TV 1.8 1.0 1.7 1.0 1.7 1.0
PC 14 1.1 09 0.9 1.0 1.1
Internet 2.0 15 20 1.6 20 1.5
Smartphone 1.0 1.2 1.3 14 1.1 1.3
Body image dissatisfaction score 43 54 7.2 6.9 58 6.4
Abbreviations:TV Television viewing, PCComputer/game console use
'Due to rounding, numbers might not be equal to 100%
@ Frequencies and mean values are calculated for the imputed dataset with 10 replications
Table 2 Associations between daily DM duration and BID score in adolescents
DM duration (hours/day) Crude B [95%Cl] Adjusted B? [95%Cl]
TV 0.43 [0.23,0.63] 0.19[0.02, 0.35]
PC -0.03 [-0.23,0.16] 0.21[0.04, 0.38]
Internet 0.75[0.62,0.88] 0.40[0.29,0.52]
Smartphone 0.90[0.74, 1.05] 0.44[0.31,0.57]

All models were conducted in the imputed dataset with 10 replications. Statistical significance based on 95%Cl is shown in bold

Note: DM Digital media, BIDBody image dissatisfaction, TV Television viewing, PCComputer/game console use

2 Linear regression models were adjusted for age, sex, weight status, country, parental education attainment, pubertal status, currently trying to lose weight,
parental BID, home atmosphere, and parental relationship. 3 estimates are not reported for covariates

Sex-stratified associations of daily DM duration with BID

In both males and females, daily smartphone and
internet duration were positively associated with BID
score (smartphone: [ ..s=0.38, 95%CI: 0.20, 0.57;
Bremales = 044, 95%CIL: 0.25, 0.63; internet: {3 ,..s=0.28,
95%CL 0.13, 0.43; PBremales=0-46, 95%CI: 0.29, 0.63,
respectively). Remarkably, for females, but not for males,
TV use was associated with higher BID score (TV:
Brnaes=0.07, 95%CL: -0.14, 0.28; Promates =0-32, 95%CL:
0.06, 0.58) (Table 3).

Weight status-stratified associations of daily DM duration
with BID

Results in Table 4 showed that daily smartphone duration
was positively associated with BID for all adolescents,
independent of their weight status (Byngerweight=0-62;
95%CL: 0.14, 1.11; B ormal weight = 046, 95%ClL: 0.31, 0.61;
Boverweight/obese = 0-35, 95%Cl: 0.05, 0.65), with higher esti-
mates among adolescents with underweight and nor-
mal weight. Similarly, internet duration was positively
associated with BID among all adolescents. PC duration
was positively associated with BID among adolescents
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Table 3 Associations between daily DM duration and BID score in adolescents, stratified by sex

Adjusted Model?

Males (n=17640) Females (n=18440)
DM duration (hours/day) B [95%Cl] B [95%Cl]
TV 0.07 [-0.14,0.28] 0.32[0.06, 0.58]
pC 0.23[0.03,0.43] 0.27 [-0.02,0.57]
Internet 0.28[0.13,0.43] 0.46 [0.29, 0.63]
Smartphone 0.38[0.20,0.57] 0.44[0.25,0.63]

All models were conducted in the imputed dataset with 10 replications. Statistical significance based on 95%Cl is shown in bold
Note: DM Digital media, BID Body image dissatisfaction, TV Television viewing, PCComputer/game console use

2 Linear regression models were adjusted for age, weight status, country, parental education attainment, pubertal status, currently trying to lose weight, parental
BID, home atmosphere, and parental relationship. § estimates are not reported for covariates

Table 4 Associations between daily DM duration and BID score in adolescents, stratified by weight status

Adjusted Model®
Underweight (n=2566) Normal weight (1=23710) Overweight/Obese (n=9804)
DM duration (hours/day) B [95%Cl] B [95%Cl] B [95%Cl]
TV 043 [-0.11,0.97] 0.17 [-0.02,0.35] 0.19 [-0.20, 0.58]
PC 0.52[0.001, 1.03] 0.24[0.05,0.43] 0.05 [-0.34, 0.44]
Internet 0.40[0.04,0.77] 0.41[0.29, 0.54] 0.32[0.05, 0.60]
Smartphone 0.62[0.14,1.11] 0.46 [0.31,0.61] 0.35[0.05, 0.65]

All models were conducted in the imputed dataset with 10 replications. Statistical significance based on 95%Cl is shown in bold
Note: DM Digital media, BID Body image dissatisfaction, TV Television viewing, PCComputer/game console use

2 Linear regression models were adjusted for age, sex, country, parental education attainment, pubertal status, currently trying to lose weight, parental BID, home
atmosphere, and parental relationship. 8 estimates are not reported for covariates

with underweight and normal weight (Bynqerweight =0-52,
95%CIL: 0.001, 1.03; Bomal weight=0-24, 95%CIL: 0.05,
0.43) but not adolescents with overweight/obesity
(Boverweight/obese = 005, 95%Cl: -0.34; 0.44).

Associations between latent profiles of DM duration and
BID

The LCA model with four latent profiles showed the
lowest BIC, clear distinction of the profiles, and higher
entropy (Supplementary Table S3). The LCA models with
five or six latent profiles were not chosen due to overfit-
ting of the profiles, albeit even lower BIC values. Latent
profiles were named based on the highest probabilities in
each class. An overview of the conditional probabilities
of all latent profiles is presented in Supplementary Table
S4. About 15% of participants were included in latent
profile 1, showing a low PC (<1 h/day) and a medium TV
duration (1-2 h/day) but high internet and smartphone
duration (>2 h/day). Profile 2 consisted of participants
(23%) with high TV duration, internet and PC duration
and low smartphone duration. Profile 3 included partici-
pants (34%) with low duration of all DM types. In profile
4, about 28% of adolescents had a low PC and smart-
phone duration combined with a medium TV and inter-
net duration. For further analyses, profile 3 served as the
reference. Associations between the latent DM patterns
and BID are shown in Table 5. Profile 1 and profile 2 were

significantly associated with a more than 1-point increase
in the BID score (profile 1: p=1.24, 95%CI: 0.73, 1.74;
profile 2: p=1.31, 95%CI: 0.83, 1.80) compared to low
duration of all DM. Profile 4 showed a positive yet small
association with BID.

Interaction analyses

Home atmosphere interacting with profile 1 showed
a negative association, suggesting an attenuat-
ing role in the association between profile 1 and BID
(BProﬁleleomeatmosphere = -0.11, 95%Cl: -0.22, '0‘01)
(Table 5). The interaction between parental relationship
and profile 1 also showed a negative association, sug-
geSting a mitigating role on BID (BProﬁlelearentalrelationship
= -0.17, 95%CI: -0.30, -0.03). No interaction effects were
observed for the other profiles with any of the family
environment variables.

Sensitivity analyses

The results of the complete case analyses showed simi-
lar associations as with imputed analyses, although
slightly attenuated for daily TV and PC duration, but
increased for smartphone and internet duration (Sup-
plementary Table S5). Furthermore, similar associa-
tions were observed for all DM types when the main
model was adjusted for body fat percentage (Supple-
mentary Table S6).
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Table 5 Associations between latent profiles of daily DM duration and BID score in adolescents and interaction terms

Adjusted Model®

Latent profiles of DM use
(Ref. Profile 3 - low duration of all media)

B [95%Cl]

Profile 1: High smartphone and internet, medium TV, and low PC duration
Profile 2: High TV, internet and PC, low smartphone duration

Profile 4: Low smartphone and PC, medium TV and internet duration
Profile 1 x home atmosphere

Profile 2 x home atmosphere

Profile 4 x home atmosphere

Profile 1 x parental relationship

Profile 2 x parental relationship

Profile 4 x parental relationship

1.24[0.73,1.74]
1.31[0.83,1.80]
0.26 [-0.19,0.70]
-0.11[-0.22,-0.01]
0.01[-0.09,0.10]
-0.06 [-0.16, 0.04]
-0.17 [-0.30,-0.03]
-0.004 [-0.13,0.12]
-0.08 [-0.20, 0.05]

All models were conducted in the imputed dataset with 10 replications. Statistical significance based on 95%Cl is shown in bold

Note: DM Digital media, BIDBody image dissatisfaction, TV Television viewing, PCComputer/game console use

2 Linear regression models were adjusted for age, sex, weight status, country, parental education attainment, pubertal status, currently trying to lose weight,
parental BID, home atmosphere, and parental relationship. 3 estimates are not reported for covariates

Discussion

Our pan-European study showed that smartphone and
internet duration were positively associated with BID
among adolescents, particularly females and adolescents
with underweight and normal weight status. These find-
ings are in line with previous research, mainly conducted
in females in Western countries, suggesting that time
spent with online media is associated with BID among
adolescents [11]. Although data collection of this study
happened a decade ago, we are still able to see similarities
in the findings with existing research focusing on social
media (SM) use. This may be particularly explained by
content promoting idealised body ideals online, which
are ubiquitously accessed by adolescents via internet and
smartphones.

However, research on the relations between smart-
phone and BID [34] or body esteem dimensions [35] is
inconsistent. A previous study found that smartphone
duration per se (i.e., without SM use) was neither directly
nor indirectly associated with negative body esteem,
even after mediation by internalisation and social com-
parison [36]. In contrast, our study observed a positive
association between smartphone duration and BID. This
discrepancy may be explained by our lack of differentia-
tion in smartphone use and the actual content viewed
online, as adolescents may have used their smartphones
to engage with SM.

Our findings agree with some previous studies where
prolonged TV duration was associated with BID among
female adolescents [12, 37]. However, other studies have
suggested that it is not the length of TV exposure but
rather the content viewed that is associated with a neg-
ative body image in adolescents [38, 39]. Prolonged PC
use without internet access was also positively associated
with BID among European adolescents in our study. This
may be partially explained by the exposure to body ideal

content in video games that may promote certain body
ideals [40].

Sex-specific differences revealed that longer TV, smart-
phone, and internet use showed stronger associations
with BID in females than males, as previously reported
[11, 12]. This could result from TV content emphasising
certain beauty standards for female adolescents and the
hyper-sexualisation of the female body [41]. Consistent
with our results, a previous study observed that smart-
phone use was associated with BID in both females and
males [34]. Nevertheless, two studies found no associa-
tion between internet use and body image among boys
[12, 42]. The smaller sample sizes could account for the
inconsistent findings. Hence, further research should
tackle these inconsistencies, especially regarding asso-
ciations in males. Particularly in the SM environment,
young women and men are predominantly portrayed in
prevailing socio-cultural body ideals. Frequent confron-
tation with these gender-specific body ideals in the digi-
tal environment may lead young people to internalise this
stereotype [41].

Stratification by weight status showed differences in
the association between PC duration and BID, as a posi-
tive association was observed among adolescents with
underweight and normal weight but not in those with
overweight/obesity. The positive association between
smartphone and internet duration and BID across all
weight strata indicated that longer exposure to online
content promoting idealised body images or certain
lifestyle patterns (e.g., fit-inspiration images) may shape
adolescents’ body image perceptions, independent of
their weight status [43]. Previous research suggested that
the strength of the relationship between BMI and body
image is influenced by the degree to which unrealistic
body ideals are internalised [7]. We expected adoles-
cents with overweight/obesity to show stronger positive



Loganathan et al. BMC Pediatrics (2026) 26:149

associations with DM due to a higher BID resulting from
increased social comparison [7]. This unexpected find-
ing may be explained by the tendency of adolescents
with overweight/obesity to misperceive their bodies
and underestimate their weight, while adolescents with
normal and low BMI overestimate their weight [44]. In
contrast, a scoping review indicated that SM use was
positively associated with BID in participants with a
high BMI only [45]. Hence, further research is needed to
understand the role of BMI in this association.

Although the observed associations between each DM
type individually and BID were overall statistically signifi-
cant, the effect sizes were relatively small. However, even
the smaller effect sizes may be meaningful due to the fact
that these small changes in BID may accumulate over
increased time spent with DM, and especially reflecting
today’s reality where adolescents spend more than 2 h/
day of their leisure time with DM [46, 47].

Lastly, the LCA results confirmed the findings on the
association with individual DM technologies. These find-
ings suggest that prolonged use of all DM is associated
with increased BID in adolescents. Particularly, those
DM that offer appearance-related content (i.e., internet
and smartphones) may encourage comparison between
one’s own and the idealised body shapes, increasing dis-
satisfaction with one’s own appearance. However, the
interaction analyses showed that, particularly in ado-
lescents with prolonged internet and smartphone use,
a positive home atmosphere and parental relationship
mitigate the association with BID, supporting previous
results [48]. Presumably, a positive home atmosphere and
parental relationships may help adolescents to reflect on
the online content and the idealised body images pro-
moted there [49]. Additionally, higher levels of self-confi-
dence and body satisfaction among such adolescents can
be protective [50]. Nonetheless, the interaction effect we
observed was relatively small, suggesting that a positive
family environment alone may not fully attenuate BID.
Other factors may also attenuate the abovementioned
associations, such as the societal responsibility to nor-
malise body standards or the responsibility of SM devel-
opers to design safe platforms and algorithms that do not
harm adolescents’ body image. It also seems reasonable
to call for more political regulations, such as the newly
introduced SM ban in Australia [51].

Furthermore, it is important to acknowledge that the
DM landscape has changed in comparison to a decade
ago (2013/2014), when data were collected in the I.Family
study. At 2013/2014, adolescents’ media use comprised
TV and internet-based activities, including SM, which
was also getting popular among younger generations [52,
53]. Popular SM platforms were Facebook, YouTube, and
the early stages of Instagram, where the feeds were not
as algorithmically curated and personalised as today [54,

Page 8 of 11

55]. Curated pictures and text-based posts were at the
core design of SM platforms in 2013/2014. Since then,
adolescents engage largely with video- and image-based
SM platforms, such as TikTok or Instagram, increasing
the time they spend on various platforms [56—58]. There-
fore, the observed associations may be even more pro-
nounced today and our findings offer valuable insights
into the association between different DM types and
BID among adolescents. Our findings are similar with
research using more current data showing that SM use
is associated with BID, indicating that the associations
remain despite changes in the DM landscapes [58, 59].

Strengths and limitations

This study is the first to investigate the association
between time spent with different DM and BID in a
large sample of European adolescents while consider-
ing underlying patterns of DM use. One key strength of
this study is its large multinational sample size, includ-
ing adolescents from diverse cultural backgrounds across
nine European countries. Another aspect of this research
is the comprehensive exploration of the relationship
between time spent with four DM types and BID. By con-
sidering the influence of various media, this study pro-
vides a systemic perspective on how each DM may affect
adolescents’ perceptions of body image. Including the
family environment in the interaction analyses also con-
tributed to understand its moderating role within these
associations.

Nevertheless, this study has its limitations. The cross-
sectional design precludes establishing causal relation-
ships between DM and BID. Hence, reverse causation
cannot be excluded. As the study relies on self-reports,
the data may be biased, particularly due to social desir-
ability and recall bias. Nonetheless, it is noteworthy
that at time of data collection, methods to objectively
assess DM use (e.g., data logs or screen time informa-
tion from the in-built smartphone app) were not yet
available. The questions used in the I.Family study were
therefore appropriate for capturing adolescents’ dura-
tion of DM use. Self-reported assessment remains lim-
ited and prone to bias, but recent studies that compared
self-reported and objectively measured smartphone use
showed a moderate agreement for these two methods,
suggesting that self-reported data on DM duration may
be adequate [60]. Also, data on DM was limited to dura-
tion, which does not provide information on the content,
restricting the ability to analyse content-related factors
that might contribute to BID. The study by Yang et al.
showed that it smartphone appis important to decipher
certain smartphone activities in order to see which activi-
ties are associated with BID [36]. Further, we could not
assess SM exposure. However, it is important to consider
that the I.Family study was planned in 2012 and validated
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questionnaires on SM use were not available. Further-
more, during the early 2010s SM, such as Facebook, were
accessed through the internet either via the PC or smart-
phone, hence internet use can be seen as the proxy of
the exposure to SM [61]. Finally, the representativeness
of the I.LFamily sample may impact the generalisability of
results since most of the adolescents have parents with
medium to high educational attainment. Therefore, cau-
tion should be exercised when extending the findings to
broader population groups.

Conclusion

This study based on data from 2013/2014 highlights the
positive association between daily DM and BID in ado-
lescents, particularly through smartphones and internet.
Our results show that both male and female adolescents
may be affected, independent of weight status. Further-
more, the findings have implications for parents and fam-
ilies, as they underline the important role of the parental
relationship and home atmosphere in the above relation-
ships. Promoting supportive family environments and
body-positive environments, both online and offline,
is essential to counteract the impact of unrealistic body
standards perpetuated by DM exposure. Continued lon-
gitudinal research in this area is vital to inform (digital)
interventions, creating a more body-positive environ-
ment for adolescents in the digital age.
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