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Abstract

Background Few studies have investigated how the plethora of contemporary social media (SM) platforms relate to,
and influence eating disorder (ED) pathology, appearance ideals and pressure to conform to these ideals in youth.

Methods In this study, 1558 girls (53%) and boys (47%), predominantly within the 16-19 age range, completed
an online questionnaire assessing SM use and perceived influence on appearance, ED pathology, internalization
of appearance ideals and perceived appearance pressure.

Results Results showed that ED pathology was common, particularly in girls, and that internalization of body ideals
was gender specific, a thin ideal being more prevalent in girls, and a muscular ideal being more common in boys.
Results also showed a strong association between ED pathology and perceived pressure to conform to these appear-
ance ideals. One fourth of the participants reported spending four hours or more on SM daily, and 80% of girls
reported that SM, particularly Instagram and TikTok, had a negative influence on how they felt about their appear-
ance. These girls had significantly higher levels of ED pathology and reported higher levels of appearance pressure
from the media.

Conclusion A clear pattern of associations between photo- and video specific SM platforms, ED pathology, inter-
nalization of body ideals and perceived pressure was found in this study. Adolescent girls appeared to be particu-

larly at risk. The results illustrate an imperative need to keep addressing the potential risks of SM use in adolescents,
and to continue monitoring the effect of SM on young people’s view of themselves, their appearance, and their
eating habits. Future studies should attempt to identify aspects of SM use that may be particularly detrimental for girls
and boys in their formative years, but also those that may enhance adolescents’satisfaction and appreciation of their
body and appearance.

Trial registration: The study is registered in the Open Science Framework (Identifier: 10.17605/0SF.I0/5RB6P https://doi.
org/10.17605/0OSF.I0/5RB6P).
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Plain English summary

Social Media (SM) has become an increasingly influential part of people’s everyday life, and has transformed the pat-
terns of communication, especially in teenagers. In this study, we investigated the relationship between eleven com-
monly used SM platforms in adolescents, eating disorder (ED) pathology, appearance ideals, and pressure to conform
to these ideals. A little over 1500 adolescent girls and boys, predominantly within the 16-19 age range, participated

in the study. Most girls who participated reported that SM use, particularly Instagram and TikTok, had a nega-

tive influence on how they felt about their appearance. These girls had significantly higher levels of ED pathology

and reported higher levels of appearance pressure from the media. Future studies should attempt to identify aspects
of SM use that are particularly harmful for girls and boys in their formative years, butalso those who have the potential
of strengthening the sense of self-worth and contribute to positive identity formation.

Background

Social Media (SM) has become an increasingly influen-
tial part of people’s everyday life, and has transformed
the patterns of communication, especially in teens [1, 2].
Recent studies show that as many as 95% of adolescents
use SM [3], with Facebook, Snapchat and Instagram
being some of the most popular platforms [2]. Although
some studies report positive associations between SM
use, psychological well-being and social support [4, 5],
the majority show negative associations, especially in
girls [6, 7]. Its negative influence on body image, with eat-
ing disorders (EDs) as an ultimate adverse consequence,
is especially critical in teens as adolescence is a peak
onset period for EDs [8].

Eating disorder pathology is characterized by nega-
tive body image, weight and shape concerns, disruptive
eating patterns and low self-esteem [9]. It is common
in adolescents [10] and can, if left untreated, lead to the
development of clinical EDs [11]. The process through
which SM negatively affects body image and ED pathol-
ogy in adolescents is often described using the tripartite
influence model [12]. Here, SM, in conjunct with parents
and peers, constitutes one of the most important avenue
for reinforcement of appearance ideals, and the pres-
sure to comply to these standards [13]. What makes SM
use especially perilous is the endless focus on appear-
ance, the persistent feedback to one’s presentation of the
physical self, and the vast opportunities for comparison,
which may lead to the internalization of unattainable and
unhealthy appearance ideals. Internalization of ideals is
often followed by an unceasing need for self-evaluation
and improvement [14, 15], sometimes leading to harm-
ful eating behaviours and cognitions. In line with the
tripartite influence model, several studies support the
adverse association between SM use [16—18], the expe-
rience of appearance pressure from media [19], and the
internalization of appearance ideals. The internalization
of appearance ideals decrease body satisfaction [20] and

increases body image concern in adolescent boys and
girls [20, 21]. Also, in line with the tripartite influence
model, studies report that SM use associate with [18, 22,
23] and predict [21, 24] ED pathology in adolescents.

It is the engagement with appearance-based content
and activities in SM that seems to especially associate
with ED pathology. The extent to which adolescents
engage in these activities varies based on the SM plat-
form they use [25, 26]. Existing evidence suggest that
appearance-focused and picture sharing focused plat-
forms (e.g. Instagram, Snapchat) compared to more
text-based platforms (e.g. Twitter and Facebook) more
clearly associate with elevated ED pathology [27].
Among studies on more recent platforms such as e.g.
TikTok and Tinder, similar trends have been docu-
mented in young adults [28, 29]. Because the major-
ity of studies include young adults, studies exploring
if association with appearance pressure, the inter-
nalization of appearance ideals, and the severity of ED
pathology differs by platform, in adolescents have been
requested [30].

It is well established that adolescent boys report
lower levels of body dissatisfaction and disordered eat-
ing, and higher levels of positive embodiment com-
pared to adolescent girls [31-34]. However, findings
investigating gender differences in how the use of vari-
ous SM platforms are linked to appearance pressure,
the internalization of body ideals, and ED symptoms,
are inconclusive [18]. One study found that exposure to
SM appeared to affect level and type of internalization
of body ideals differently among boys and girls. In this
study, the authors suggest that the distinct platform
preferences among girls and boys, based on poten-
tial gender differences, might account for some of the
findings [18]. Among the few studies in male samples,
findings indicate that adolescent girls, more frequently
than boys, use SM platforms that are visually oriented
[35], which, in theory, makes them more susceptible
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to negative experiences on SM [17, 24, 36, 37]. Fur-
ther, emerging literature suggest that adolescent boys
exhibit more positive agency over their SM use, and
that they use more body positive coping styles com-
pared to girls [38]. Hypothetically, this could protect
boys from negative experiences of SM use. Other stud-
ies challenge these observations by reporting that plat-
form choices and activity participation may vary, but
that disordered eating cognition and behaviour still are
prevalent in both boys and girls [39, 40]. Given that few
comparable studies have addressed these gender dif-
ferences in adolescents, further research is essential to
gain a clearer understanding and to tailor future media
literacy interventions more precisely for both boys and
girls [25]. Furthermore, despite a growing body of lit-
erature supporting the link between SM, ED pathol-
ogy and appearance ideals and pressure, replications
are essential to advance scientific understanding, par-
ticularly in exploring how these relationships manifest
across different cultures and geographic regions. The
primary objectives of this study were (1) to examine
the utilization of various SM platforms and assess their
perceived influence on appearance among adolescent
girls and boys, (2) to investigate gender differences in
ED pathology, appearance internalization and pressure,
and time spent on SM and (3) to investigate associa-
tions and potential gender differences in time spent on
SM, ED pathology, internalization of appearance ideals
and pressure to conform to these ideals. The following
hypothesis were formulated:

(1) Girls are more likely to perceive a negative influence
from SM compared to boys

(2) Participants who report experiencing a negative
influence from SM will exhibit significantly higher
levels of ED pathology, internalization of appear-
ance ideals and media pressure compared to par-
ticipants who do not.

(3) There are positive associations between ED psycho-
pathology, internalization of the thin/low body fat
appearance ideal, media pressure and time spent on
SM in girls.

(4) There are positive associations between ED psycho-
pathology, internalization of the muscular appear-
ance ideal, media pressure and time spent on SM in
boys.

(5) Associations between ED psychopathology, inter-
nalization of appearance ideals, media pressure and
time spent on SM are significantly stronger in girls
than in boys.

Page 3 of 13

Methods

Procedure and sample

Data for this this study was gathered within the context
of a broader prevalence study investigating EDs in Nor-
wegian adolescents [34]. Over twenty upper second-
ary schools from five of Norway’s eleven counties were
invited to participate, with a significant concentration in
Oslo and Viken, both notable as the largest and among
the most densely populated regions in the country. Par-
ticipants in this study, predominantly within the 16-19
age range, were students from six of these schools span-
ning the administrative regions of Oslo, Viken, Vestfold
and Telemark, and Rogaland, who accepted the invita-
tion to take part in the research. Data collected was con-
ducted between November 2020 and May 2021. A link
to an online survey was distributed to students via their
school e-mail accounts or via the schools’ digital plat-
forms. Students aged 16 years or above who provided
electronic consent were eligible to participate. Students
were informed that participation was voluntary, and
entailed responding to questions regarding eating pat-
terns, body and weight, loneliness, appearance attitudes
and pressure, quality of life and non-suicidal self-injury
(see [35, 41]). Students completed the survey either in
class or at home using individual electronic devices.
Prior to initiating data collection, information was made
available to students, parents, and teachers via short
informational videos, digital pamphlets, and communi-
cation through the schools’ digital platforms. The study
was approved by the Norwegian Regional Committee
for Medical and Health Research Ethics (Reference ID
116178) and the Norwegian Data Protection Authority
at Oslo University Hospital. The study is registered in the
Open Science Framework (Identifier: https://doi.org/10.
17605/OSE.IO/5RB6P).

Assessment
Sociodemographic  information. The online survey
included items on self-reported weight and height (used
to calculate Body Mass Index; BMI kg/m?), age, gen-
der, immigrant background, school, grade, and study
programme.

Social Media Use and Influence. The selection of SM
platforms was based on market research (iPSOS) tracking
SM use in Norway in 2020. All participants were asked
(Yes/No) if they were currently using one or more of the
following platforms: Instagram, Snapchat, TikTok, You-
Tube, Pinterest, Twitter, Facebook, Reddit, Twitch, Jodel
and Tinder. If participants answered “Yes,” they were
also prompted to register which of the above-mentioned
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platform(s) they were currently using, and how much
time they spent on SM daily (<30 min, 30-60 min, 1-2 h,
2-3 h, 3-4 h, or>4 h). Categorical responses were trans-
formed to numbers (1-6) and scored on a Likert scale
with the anchors 1 (<30 min) and 6 (>4 h). Participants
were also asked to report (Yes/No) whether any of the SM
platforms they used had a positive and/or negative influ-
ence on how they felt about their appearance («Do any of
the social media platforms you use have a positive influ-
ence on how you think about your appearance?» and «Do
any of the social media platforms you use have a negative
influence on how you think about your appearance?»). If
the response was “Yes’, participants were prompted to
choose which platform(s) they felt had a positive or nega-
tive influence.

The  eating disorder  examination  question-
naire short (EDE-QS) [42] is a derivative of the Eating
Disorder Examination Questionnaire (EDE-Q) [43].
Comprising twelve items on a 4-point scale spanning
from 0 to 3 (0=0 days, 1 =1-2 days, 2=3-5 days, 3=6-7
days), the EDE-QS assesses ED cognitions and behav-
iors over the preceding 7 days. A sum score is calculated
(Minimum =0, Maximum = 36) where higher scores indi-
cate higher levels of ED symptomatology. The EDE-QS
has demonstrated good internal consistency, test—retest
reliability, and convergent validity in individuals with
probable and non-probable EDs [42, 44]. Its brevity and
psychometric properties underpin the instrument’s
potential as an effective screening instrument for EDs
in in non-clinical samples [42]. A cut-off score of 15 is
reported to represent the best trade-off between sensitiv-
ity and specificity [44]. As suggested in Prnjak et al. [44]
however, a slightly lower cut-off can be applied to ensure
the inclusion of participants experiencing, or likely to
experience clinically significant ED symptoms. In the
context of this research, a cut-off score of 13 was applied
[34]. For the study’s purpose, the English version of the
EDE-QS was translated to Norwegian, ensuring align-
ment with the Norwegian translation of the EDE-Q [45].
Cronbach’s alpha obtained in the current sample was 0.90
indicating excellent internal consistency.

The Sociocultural Attitudes Toward Appearance Ques-
tionnaire-4 (SATAQ-4R) [46] assesses the internalization
of appearance ideals and the pressure to achieve these

Table 1 Self-reported daily time spent on SM (N=1552)
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ideals from parents, friends, significant others, and the
media. The SATAQ-4R provides separate versions for
males and females, with 31 statements for females,
and 28 statements for males. Responses are given on a
5-point Likert scale with the anchors Strongly Disagree
and Strongly Agree. Both versions have seven subscales:
(1) internalization: thin/low body fat; (2) internalization:
muscular; (3) internalization: general attractiveness; (4)
pressures: family; (5) pressures: media; (6) pressures:
peers; and (7) pressures: significant others. A mean score
is calculated for each subscale, where higher scores indi-
cate higher internalization and perceived pressure. The
Norwegian version of the SATAQ-4R has shown good
psychometric properties [47]. For female adolescents,
Cronbach’s alpha was 0.93, while for male adolescents it
was 0.92, both indicating excellent internal consistency.

Statistical analyses

Data was analysed using IBM SPSS Statistics 27. After
testing for normality using Histograms, Normal Q-Q
Plots and Kolmogorov—Smirnov statistics, between group
difference were analysed using Mann—Whitney U-tests
for non-parametric data, and Chi-square tests for cat-
egorical variables (Cramer’s V effect sizes were used). To
test hypothesis (1) and (2), independent samples t-tests
were conducted. Phi (¢) (for dichotomous variables)
or Pearson’s r (Z/~/N) were used to report effect sizes,
and are interpreted as 0.10 (small), 0.30 (medium) and
0.50 (large). To test hypotheses (3) and (4) correlational
analyses were performed. These were reported using
Spearman’s rho (p). Spearman’s rho (p) is interpreted as
00-0.19 (very weak), 0.20-0.39 (weak), 0.40—0.59 (mod-
erate), 0.60—0.79 (strong) and 0.80-1.0 (very strong). To
test hypothesis 5), independent t-tests were performed
after transforming Spearman’s rho (p) correlations into
Fisher z correlations. An alpha of 0.05 was used to deter-
mine statistical significance in all analyses. In Table 5,
results are reported based on data from Instagram, Snap-
chat, TikTok, and Pinterest, as these were the four visual
platforms with the highest reports of negative influence
among both boys (1.4—24.7%) and girls (23.9-76.4%). The
other platforms were rated considerably lower in terms of
negative influence, ranging from 0.5 to 5.7% in both boys
and girls, and were not included in these analyses.

<30 min (%) 30-60 min (%) 1-2 h (%) 2-3 h (%) 3-4 h (%) >4 h (%)
Total sample (%) 0.8 52 15.3 285 25.1 253
Girls (%) (n=827) 04 34 10.2 287 26.7 30.7
Boys (%) (n=725) 1.2 7.2 21.1 28.3 232 19.0

SM social media
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Table 2 Percentage of self-reported individual and cumulative SM platform use for the total sample, and stratified by gender

Visual SM platforms

Textual/other SM platforms

Snapchat Instagram TikTok Pinterest Tinder YouTube Facebook Jodel Twitter Reddit Twitch
Total sample 93.8% 90.8% 750%  57.2% 106%  85.9% 55.6% 266% 19.0% 14.1%  13.7%
Cumulative frequency - 88.5% 70.7%  28.9% 3.4% - 48.8% 173% 4.9% 1.80% 2.3%
Girls (n=828) 97.9% 96.1% 84.7%  7.5% 134%  77.8% 60.4% 332% 124% 3.5% 3.7%
Cumulative frequency - 94.7% 81.6%  49.1% 6.0% - 49.0% 21.0%  3.4% 0.4% 0%
Boys (n=730) 89.2% 84.7% 641%  34.0% 74% 95.1% 50.3% 19.0%  264% 263%  25.1%
Cumulative frequency - 81.5% 584%  6.0% 0.7% - 48.5% 13.2% 6.6% 3.4% 2.3%

SM use is reported in descending order, with the highest frequency reported first, followed by the next highest frequency, and so forth. The cumulative frequency is
reported sequentially; for instance, frequencies reported in the Instagram column include those for Snapchat and Instagram, while frequencies in the TikTok column

encompass combined frequencies for Snapchat, Instagram, and TikTok, and so forth

SM social media

Results

Participant characteristics

A total of 1558 (53% girls, 47% boys) responded to the
questionnaire. Ages ranged from 16 to 23 (SD=0.95),
with 99.2% (N=1546) of the participants falling within
the age range 16—19. The mean age of the total sample
was 17.0 (SD=0.95) years. The mean BMI score for the
total sample was 21.8 (SD=3.4), 21.7 (SD=7.7) for girls,
and 21.8 (SD=3.3) for boys.

SM platform use and perceived influence

Daily time spent on SM is reported in Table 1. A total
of 99.6% of the participants reported using one or more
of the listed SM platforms. Self-reported individual and
cumulative SM platform use for the total sample and
stratified by gender is presented in Table 2. Compared
to boys, girls reported a significantly greater daily dura-
tion on SM, X? (5, n=1552)=67.7, p= <0.001, Cram-
er’s V=0.21. Overall, 56.7% of participants reported
that one or more of the SM platforms they were cur-
rently using had a negative influence on how they felt
about their appearance. A significantly larger pro-
portion of these were girls (80.0%) compared to boys
(29.7%), Chi-Square=395.1, df=1, p<0.001. Perceived
negative influence was reported as follows; Instagram
(girls=76.4%, boys=24.7%), TikTok (girls=55.1%,
boys=12.6%), Snapchat (girls=23.9%, boys=10.8%),
Pinterest  (girls=29.8%, boys=1.4%), YouTube
(girls=24.3%, boys=8.2%), Tinder (girls=5.7%,
boys=2.6%), Jodel (girls=4.6%, boys=1.0%), Face-
book (girls=3.9%, boys=2.5%), Twitter (girls=1.4%,
boys=1.1%), Reddit (girls=0.5%, boys=1.1%) and
Twitch (girls=0.5%, boys=0.5%). Results also showed
that there was a notable response overlap with regards
to the number of SM platforms that elicited negative
thoughts about one’s own appearance. For instance,
among the girls who reported perceiving a negative

influence on their appearance from Instagram, 23.1%
also reported experiencing a negative influence from
Snapchat. Furthermore, the proportion of girls report-
ing negative appearance influences from Instagram,
Snapchat, and TikTok collectively was 18.7%, which
decreased to 8.7% when Pinterest was included in the
analysis. The corresponding rates for boys were 8.5%,
4.9% and 0.7%. A total of 55.8% reported that SM
had a positive influence on how they felt about their
appearance. A significantly larger proportion of these
were girls (61.7%) compared to boys (49.7%), Chi-
Square=22.6, df=1, p<0.001. Perceived positive influ-
ence was reported as follows; TikTok (girls=39.6%,
boys=22.3%), Instagram (girls=32.2%, boys=29.9%),
Snapchat  (girls=17.6%, boys=24.1%), YouTube
(girls=16.4%, boys=22.3%), Pinterest (girls=8.5%,
boys=1.0% Tinder (girls=3.7%, boys=2.3%), Jodel
(girls=1.0%, boys=2.1%), Facebook (girls=1.6%,
boys =4.4%), Twitter (girls=1.2%, boys=1.6%), Red-
dit (girls=0.4%, boys =4.5%) and Twitch (girls=0.8%,
boys=3.0%). Among the girls who reported perceiv-
ing a positive influence on their appearance from Ins-
tagram, 12.7% also reported experiencing a positive
influence from Snapchat. Furthermore, the proportion
of girls reporting positive appearance influences from
Instagram, Snapchat, and TikTok collectively was 7.1%,
which decreased to 1.9% when Pinterest was included
in the analysis. The corresponding rates for boys were
17.0%, 9.6% and 0.5%.

ED pathology

The mean EDE-QS score in the total sample was 6.7
(SD=7.0), 9.5 (SD=7.7) in girls, and 3.6 (SD=4.3) in
boys. In total, 19.9% (33.2% girls, 4.8% boys) scored at or
above the EDE-QS clinical cut-off. Girls accounted for a
significantly greater proportion of clinical EDE-QS scores
compared to boys, X*(1, n=1557)=194.5, p=<0.001,
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Table 3 Assessment outcomes and gender comparisons: Age, ED psychopathology (EDE-QS) and internalization of appearance ideals

and pressure (SATAQ-4R) (N=1558)

Total Girls Boys z p r
N Mean (SD) N Mean (SD) Md N Mean (SD) Md
Age 1558  17.0(9) 828 17.0(9) 170 730 17.1(1.0) 170 -068 0.495 -
EDE-QS 1557 6.7 (7.0) 828 95(7.7) 70 729 36(43) 20 —=1740 <0001 044
SATAQ-4R
Internalization: thin/low body fat 1556 26(1.3) 827 33(1.1) 33 729 18(9 15 —=2348 <0001 060
Internalization: muscular 1556 29(1.0) 827 25(7) 24 729 35(1.0) 35 -2074 <0001 053
Internalization: general attractiveness 1555 3.8(1.0) 828 43(6) 43 727  33(1.1) 35 —1778 <0001 045
Pressures: family 1556 2.0(0.9) 827 22(1.0) 20 729 19(7) 16 —479 <0.001 012
Pressures: peers 1552 24(1.1) 824 24(1.7) 23 728 24(1.0) 25 =074 0457 -
Pressures: significant others 1552 18(1.0) 826 19(1.0) 15 726 1.7(9 12 =082 0.069 -
Pressures: media 1556 2.8(1.3) 827 34012 38 729  21(1.1) 18  —=1991 <0.001 050

Effect size (i.e., r) coefficients are only reported where there is a significant group difference

ED eating disorder, EDE-QS eating disorder examination questionnaire short, SATAQ-4R Sociocultural Attitudes Towards Appearance-4-Revised, Md Median

¢=0.36. EDE-QS scores were also significantly higher
in girls (Mdn=7.0) compared to boys (Mdn=2.0),
UNpomaes =828, N0 =729)=148,372.5, Z=—17.4,
p=<0.001.

males

Associations between ED pathology, internalization

of appearance ideals and pressure, and time spent on SM
Assessment outcomes and gender comparisons for age,
EDE-QS and SATAQ-4R scores are reported in Table 3.
Girls scored significantly higher than boys on most
SATAQ-4R subscales. The exception was the Internaliza-
tion: Muscular subscale where boys scored significantly
higher than girls. As for perceived pressure, girls scored
significantly higher than boys on the two subscales fam-
ily and media. Associations between ED pathology, inter-
nalization of appearance ideals and appearance pressure
is reported in Table 4. Results showed significant positive
correlations between ED pathology and internalization
of appearance ideals with effect sizes ranging from 0.24
(weak; Muscular) to 0.73 (strong; Thin/Low Body Fat)
in girls. In boys, corresponding effect sizes were weak,
ranging from 0.34 (Muscular) to 0.39 (Thin/Low Body
Fat). The association between appearance pressure and
ED pathology ranged from 0.44 (moderate; Family to
0.61 (strong; Media) in girls, and from 0.31 (weak; Fam-
ily) to 0.42 (moderate; Media) in boys. Time spent on SM
was significantly, albeit very weakly correlated with ED
pathology in both girls (Spearman’s rho=0.12) and boys
(Spearman’s rho=0.15). There were no significant gen-
der differences in the association between time spent on
SM and EDE-QS scores, or time spent on SM and media
pressure. However, the association between time spent
on SM and internalization of the Thin/Low Body Fat ideal
was significantly stronger in girls than in boys (p<0.01).

The opposite was true for the association between time
spent on SM and internalization of the Muscular ideal,
which was significantly stronger in boys than compared
to girls (p<0.05). Also, the association between EDE-Q
scores and media pressure was significantly higher in
girls than in boys (» <0.01).

Associations between perceived positive and negative
influence of SM use, internalization of appearance ideals,
pressure, and ED pathology

Participants who reported “Yes” to the question “Do
any of the specific SM platforms you use have a negative
influence on how you feel about your appearance” scored
significantly higher (M=9.1, SD=7.5) on the EDE-QS
compared to participants who did not responded “Yes”
(M=3.7, SD=4.8), t(1466) =18.5, p= <0.001. The effect
size was large (d=0.9). There were no significant differ-
ences in EDE-QS scores between those who did, or did
not responded “Yes” to the question “Do any of the spe-
cific SM platforms you use have a positive influence on
how you feel about your appearance”.

In Table 5, EDE-QS scores, SATAQ-4R scores and time
spent on SM are compared based on whether the partici-
pants did, or did not respond “Yes” to the question “Do
any of the social media platforms you use have a nega-
tive influence on how you feel about your appearance’. A
“No” response in Table 5 indicates the lack of affirma-
tion that the SM platform has a negative influence on the
participants perception of her/his appearance. The four
visual platforms that were ranked highest in terms of per-
ceived negative influence were chosen for these analyses.
Overall, participants who responded “Yes” had signifi-
cantly higher EDE-QS and SATAQ-4R scores compared
to those who did not responded “Yes” An inconclusive
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