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Fear of missing out (FoMO) is a problematic kind of attachment related to the distress caused by knowing that others are having
rewarding experiences of which one is not a part. Although this feeling can negatively impact the lives of adolescents, the
relationship between FoMO and other risks of dysfunctional use of the Internet in this age range is little explored.
Furthermore, there is a gap in the online FoMO assessment instruments for this age bracket. Therefore, the primary objective
of this study was to evaluate the relationships between FoMO and problematic social networking site (PSNS) usage,
nomophobia, and Internet gaming disorder (IGD). A secondary objective was to validate the Fear of Missing Out in the
Online Context in Adolescent (FoMO-OA) scale. Differences according to sex and academic course were also analysed. An
instrumental, analytical, and cross-sectional study was conducted with 3569 students aged 11–14 years (1794 males, 50.3%).
The results indicate significant and positive relationships between FoMO, PSNS, nomophobia, and IGD. Users of social
networks experienced significantly more FoMO (p < 0 001). Moreover, the FoMO-OA was validated with sufficient guarantees
of validity and reliability. We obtained higher scores for girls and students in higher grades (p < 0 001). These results are
particularly interesting for future prevention programs and parental online mediation strategies.
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1. Introduction

Human beings possess a constant need to interact with their
peers and to be socially integrated, both in the conventional
offline context and in the online context [1]. When this need
for socialization is not satisfied, the fear of missing out
(FoMO) can develop. FoMO is defined by two primary com-
ponents: (1) a feeling of distress triggered by the concern
that surrounding people may be experiencing rewarding sit-
uations in which an individual is not participating and (2)
the desire to remain continuously connected to what others
are doing [2, 3]. FoMO is considered a type of problematic
attachment that has been examined across a wide variety
of areas [4]. While it seems to be more prevalent in girls than

in boys [5–7], there is no agreement on the age group in
which it is most prevalent. Some authors have suggested that
FoMO increases with age [8] and is more prevalent in youth
[9], while others have claimed that FoMO is worse in adoles-
cence [10, 11].

Several authors have framed the empirical understand-
ing of FoMO within the self-determination theory of human
motivation [3, 12]. From this theoretical perspective, and in
relation to using social networking, Przybylski et al. [3] con-
ceived FoMO as a negative emotional state that results in a
self-regulatory mechanism in the face of dissatisfaction with
social-relatedness needs. In this regard, the Interaction of
Person-Affect-Cognition-Execution (I-PACE) suggests that
any addictive behavior is a consequence of interactions
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between predisposing variables, affective and cognitive
responses to specific stimuli, and executive functions [13].
Bearing this in mind, different authors have conceived
FoMO as a possible cognitive bias related to the Internet
by building an expectation that online communication tools
are the best way to regulate mood and satisfy the constant
need for social connection [14, 15]. The dysfunctional risks
refer to the problematic phenomena derived from the inap-
propriate use of relationship, information, and communica-
tion technologies (RICTs) that can generate negative
consequences for the person [16]. From this perspective,
FoMO but also problematic Internet use (PIU), Internet
Gaming Disorder (IGD), and nomophobia can be conceptu-
alized as dysfunctional Internet risks that can lead to inade-
quate psychological adjustment.

FoMO is closely related to other problems with which
certain mechanisms are shared [3, 17, 18]. From this per-
spective, FoMO, as well as problematic use of social net-
works, nomophobia, and IGD have developed intensively
with the expansion of smartphones and the greater accessi-
bility and connection to the Internet in adolescence. All
these problems are associated with each other due to the
feeling of reward when using technology [19], the presence
of impulsive–compulsive traits, excessive time spent con-
necting with others in the online context [20], and to the
emotional and mental health problems associated with these
phenomena [21, 22].

Concretely, widespread and continuous use of the Inter-
net, smartphones, and social networks is related to FoMO [8,
14, 23]. The potential to access social experiences from any-
where and at any time via electronic devices is one reason
that may explain PIU [8, 24]. Moreover, problematic social
networking site (PSNS) use, characterized by a high prefer-
ence for social interaction on social networks, poor self-reg-
ulation, compulsive use, and negative consequences in
various areas of life, has been connected to FoMO [25]. Spe-
cifically, Varchetta et al. [26] and Franchina et al. [27] indi-
cated that FoMO is the best predictor of PSNS use in college
students and adolescents.

Several studies also evidence a relationship between
FoMO and nomophobia, which is the fear of being discon-
nected from Internet-connected devices (usually smart-
phones) and being unable to communicate via the device
due to no Internet connection, low or dead battery, billing
problems, etc. [28–30]. Hamutoglu et al. [28] noted that
FoMO mainly predicts two dimensions of nomophobia:
not being able to communicate and losing connection. Sev-
eral studies have also pointed out the significant relationship
between FoMO and IGD [31, 32]. In relation to online video
games, Freire and Santos [33] suggested that FoMO is
related to the number of hours spent playing a game, the
sense of belonging felt by the player, and the commitment
a player has to collective goals in online multiplayer mode.

As a population, adolescents use the Internet the most,
so it is paradoxical that most studies on FoMO and dysfunc-
tional risks of technologies are conducted using adult or uni-
versity populations [8, 25]. According to the Spanish
National Institute of Statistics [34], 97.5% of children aged
10–15 years have used the Internet in the last 3 months,

and 68.7% own a cell phone. Furthermore, according to
Andrade et al. [35], 83.5% of Spanish adolescents are regis-
tered on more than three social networking sites (SNSs).

Perhaps the lack of consistency in conceptualizing and
assessing the phenomenon of FoMO has hindered its study
in the adolescent population [36]. Typically, FoMO has been
studied regardless of whether perceived missed experiences
occur on- or offline [36–39]. Adolescence is currently char-
acterized by the coconstruction of reality as a consequence
of a continuous interaction between online and offline
contexts, but with an increased prominence of online real-
ity which has led to the label of the “always on” genera-
tion [1, 40]. Moreover, the idiosyncrasies of the online
context overlap with users in particularly vulnerable stages,
such as adolescence. In this stage, numerous biopsychoso-
cial changes occur in which the reference peer group and
its constant connection with them through technologies
are crucial [40, 41].

Today, FoMO is of a marked online nature, and it is
clearly relevant in adolescence. In the most widely used uni-
factorial scale [3], only one item refers to the importance of
sharing rewarding experiences online, and the scale ON-
FoMO Inventory focuses on the adult population [42]. Thus,
a relevant gap is observed, and an assessment tool validated
for adolescents to evaluate FoMO online would be of great
value, especially in early and middle adolescence, between
the ages of 11 and 14 years).

The main objective of this study was to establish an asso-
ciation between FoMO in early adolescence and the main
risks of dysfunctional use of technology (problematic use
of social networks, nomophobia, and IGD). The specific
objectives were to (1) adapt the FoMO scale [3, 43] to ado-
lescents and the online context, (2) obtain measurement
properties of the scores of the adapted questionnaire, Fear
of Missing Out in the Online Context in Adolescents
(FoMO-OA), (3) analyse the differences in FoMO based on
the ownership of mobile phones, SNS accounts, and video
games, and (4) analyse FoMO in the online context based
on sex and academic year of the participants.

We hypothesized that we would see a significant and
positive relationship between FoMO and risks of dysfunc-
tional use of technology, in line with previous studies [16,
22, 25, 33]. Additionally, like previous questionnaires that
evaluated FoMO in the offline context and targeted adult
or university populations [3, 43], we hypothesized that the
FoMO-OA would be unifactorial in factor structure and
would exhibit adequate standards of validity and reliability.
Furthermore, we hypothesized that FoMO would be higher
in girls, given that girls tend to be more concerned about
relational aspects than boys [5–7]. Finally, we hypothesized
that FoMO scores would be higher in the older group, given
these adolescents spend more time using technology and
have more online social experiences [8, 14, 44].

2. Method

2.1. Design and Participants. An instrumental, analytical,
and cross-sectional study was carried out. The sample was
obtained between March and May 2023. The sample of this
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study is composed of 3569 Spanish students 11 to 14 years
old (1794 males, 50.3%; 1694 females, 47.5%, and 74 stu-
dents who did not indicate any of the aforementioned
options, 2.2%). Participants were recruited from 34 high
schools and vocational training centres in several autono-
mous communities of Spain (Aragón, Cantabria, Castilla la
Mancha, Castilla-León, Community of Madrid, Foral Com-
munity of Navarre, Valencian Community, Galicia, La Rioja,
Basque Country, and Princedom of Asturias). The mean age
of the participants was 12.56 (SD = 0 95), 26.9% (n = 959) of
the participants were enrolled in the sixth grade of elemen-
tary education (Mage = 11 49, SD = 0 58), 38.8% (n = 1386)
were enrolled in the first grade of Compulsory Secondary
Education (CSE), (Mage = 12 51, SD = 0 61), and the remain-
ing 34.3% (n = 1224) in second grade of CSE (Mage = 13 45,
SD = 0 52). This study employed a nonprobabilistic inciden-
tal sampling procedure.

2.2. Instruments. Firstly, participants reported socio-
demographic variables (sex, age, grade, and school). The
assessment instruments used in Spanish are listed below.
The Cronbach’s alpha reliability of these scales in this study
can be seen in Table 1.

FoMO-OA. This scale is an adaptation of the Spanish
version of the questionnaire that is considered a benchmark
in facilitating an operationalised understanding of FoMO,
and that is widely used. It was developed by Przybylski
et al. [3]. This process followed international standards for
the design and adaptation of questionnaires [45]. Specifi-
cally, the new scale assesses the fears and concerns that an
adolescent may feel when disconnected from the online
experiences of their social environment (e.g., “I’m scared to
see on social media that my friends are having a better time
than I am”). Three experts in the field participated in the
process of validating the content, achieving high interjudge
reliability throughout the process (> 0.8) in the different ele-
ments shown in the table of specifications (Table 2) of the
questionnaire. The main change was to focus all items on
the person’s online experience. Additionally, to analyse the
adequacy and comprehension of the items for adolescents,
four cognitive interviews were conducted with teenagers
between 10 and 14 years old. The Likert-type response
options on this scale range from 0 (not at all) to 4 (very
much). The total score ranges between 0 and 40.

Nomophobia Questionnaire (NMP-SF) [46]. This 10-
item scale assesses intense fear and excessive worry about
(losing connection) or being unable to communicate via
mobile (e.g., “I would be nervous about being disconnected
from my virtual identity”). The Likert-type response options
on this scale range from 0 (strongly disagree) to 6 (strongly
agree). The total score ranges between 0 and 30.

The Problematic Social Networking Site Use Scale
(PSNUS) [47]. This 15-item scale assesses adolescents’ prob-
lematic use of social media. It has five dimensions: Prefer-
ence for interaction via SNSs (e.g., “I’m more comfortable
communicating with other people through social media than
doing it face-to-face”); mood modification (e.g., “I’ve used
social media to feel better when I was sad”); cognitive preoc-

cupation (e.g., “When I do not connect to my social media for
some time, I start to worry about the idea of connecting”);
compulsive use (e.g., “When I do not have access to social
media, I find it hard to resist the urge to connect”); and neg-
ative consequences (e.g., “My use of social media has created
problems in my life”). The Likert-type response options on
this scale range from 1 (strongly disagree) to 6 (strongly
agree). The total scores range between 15 and 90.

The Spanish version of the Internet Gaming Disorder
Scale-Short Form (IGDS9-SF) [48] Spanish adaptation
[49]. This scale includes nine items that assess IGD symp-
toms (e.g. “Do you consistently fail to control or terminate
your gaming activity?”), rated on a Likert scale ranging from
0 (never) to 4 (very often). The total score can range from 0
to 45, with greater scores suggesting higher symptom sever-
ity of disordered gaming.

Finally, it should be noted that, with the exception of the
FoMO scale, in the rest of the instruments, there was a prior
control question in order to determine whether or not
respondents could answer each of these questionnaires.
Thus, before responding to the NMP-SF, we asked: “Do
you have your own mobile phone?” (yes/no). Before answer-
ing the PSNUS, we asked the following question: “In the last
12 months, have you used any kind of social network? (e.g.,
Instagram, TikTok, Snapchat or any similar one)?” (yes/
no). Finally, in relation to IGD, we asked the following pre-
liminary question: “In the last 12 months, have you ever
played a video game, regardless of the device (computer, con-
sole, mobile, etc.)?”

2.3. Procedure. The questionnaires were administered to stu-
dents during school hours online on the Survey Monkey
platform under the supervision of teachers in each class-
room. The questionnaire took between 20 and 30min to
complete, depending on students’ age and reading compre-
hension ability. This study was conducted with the approval
of the participating schools and the University’s Research
Ethics Committee of International University of La Rioja
(PI: 037/2022). Through official channels, the heads of each
school gave the students’ legal guardians a consent form, in
which they were informed about the contact details of the
research team, the purpose of the study, and the right not
to participate in it. In this way, the parents/guardians who
did not want the minor to participate returned the signed
consent form and explicitly expressed their disagreement.
Only 1% refused to participate in the study. There were no
exclusion criteria other than refusal to participate by stu-
dents or their legal guardians.

2.4. Statistical Analysis. The statistical analyses of the study
were carried out with the SPSS (Statistical Package for the
Social Sciences) v. 23.0 and MPLUS 8.0. First, the psycho-
metric properties of each questionnaire were analysed using
Cronbach’s alpha. Then, we calculated the arithmetic mean,
standard deviation, item-total correlation, skewness, kurto-
sis, and frequency range of each item of the FoMO-OA scale.
These analyses revealed that some of the items were not nor-
mally distributed (see Table 2), so we used statistics that
were robust to nonnormality in the following analyses.
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To analyse the factorial structure, a confirmatory factor
analysis (CFA) was performed using the weighted least
squares method adjusted for mean and variance (WLSMV)
estimator, following the model proposed by Przybylski
et al. [3] in its original version and the version adapted to
Spanish [43]. This estimator, which has been previously used
in other studies with Przybylski’s [3] original scale, treats
each item as ordinal, using polychoric covariance matrices
and probit-based factor loadings. For this analysis, the cri-
teria of Hu and Bentler [50] were considered to assess the

goodness of fit of the indices: Root mean square error of
approximation (RMSEA) values less than 0.06 indicate an
excellent fit, between 0.06 and 0.08 acceptable, and compar-
ative fit index (CFI) and the Tucker–Lewis index (TLI)
values of 0.95 or higher reflect a good fit. Moreover, mea-
surement invariance was tested according to sex (male vs.
female) and stage of school (primary vs. secondary educa-
tion). For that purpose, models were calculated for each
group. The configural invariance (the baseline model where
the same factor structure is assumed across groups without

Table 1: Correlation matrix for FoMO and other risks of dysfunctional use of technology.

Variable 1. 2. 3. 4. 5. 6. 7. 8. Cronbach’s α

1. FoMO — 0.540∗ 0.389∗ 0.487∗ 0.628∗ 0.565∗ 0.470∗ 0.384∗ 0.89

2. Nomophobia 0.519∗ — 0.323∗ 0.433∗ 0.592∗ 0.496∗ 0.374∗ 0.247∗ 0.90

3. PSNU-POSI 0.430∗ 0.339∗ — 0.491∗ 0.526∗ 0.440∗ 0.503∗ 0.335∗ 0.85

4. PSNU-MR 0.471∗ 0.416∗ 0.515∗ — 0.554∗ 0.512∗ 0.485∗ 0.400∗ 0.83

5. PSNU-Cog. Preoc. 0.599∗ 0.528∗ 0.597∗ 0.545∗ — 0.706∗ 0.621∗ 0.387∗ 0.85

6. PSNU-Comp. Use 0.493∗ 0.428∗ 0.493∗ 0.531∗ 0.646∗ — 0.654∗ 0.405∗ 0.82

7. PSNU-Negativ Con 0.475∗ 0.352∗ 0.550∗ 0.512∗ 0.637∗ 0.645∗ — 0.430∗ 0.77

8. IGD 0.419∗ 0.345∗ 0.451∗ 0.474∗ 0.492∗ 0.508∗ 0.508∗ — 0.87

Note: Boys are represented below the diagonal and girls above the diagonal.
Abbreviations: Cog. Preoc., cognitive preoccupation; Comp. use, compulsive use; FoMO, fear of missing out; IGD, Internet gaming disorder; MR, mood
regulation; Negativ Con., negative consequences; POSI, preference for social interaction through SNS; PSNS, problematic social networking site use.
∗p < 0 001.

Table 2: Means, standard deviation, total item correlation, percentage responses, and factorial loads of the FoMO-OA.

Items
Fear of Missing Out in the Online Context in Adolescents

(FoMO-OAs)
M SD IT Skew. Kurt.

Response frequencies %
0 1 2 3 4 Load.

1
Sometimes, I wonder if I spend too much time keeping up with

what is going on on social media
1.32 1.14 0.39 0.63 -0.36 27.9 33.2 23.5 10.3 5.1 0.46

2
When I miss out on a planned online get-together it bothers

me.
0.99 1.15 0.63 1.07 0.22 44.5 29.9 12.3 9.0 4.4 0.68

3
When I go on vacation, I continue to keep tabs on what my

friends are doing on social media
1.12 1.16 0.61 0.89 -0.08 37.9 31.0 17.1 8.8 5.2 0.69

4
I get worried when I find out through social media that my

friends are having fun without me
0.97 1.24 0.70 1.15 0.23 50.3 23.4 12.1 7.5 6.7 0.83

5
I get anxious when I do not know what my friends are up to on

social media.
0.45 0.91 0.71 2.20 4.39 74.3 13.3 7.3 3.0 2.1 0.88

6
I fear my friends have more rewarding experiences on social

media than me.
0.50 0.97 0.71 2.06 3.55 72.8 13.1 7.7 3.7 2.7 0.87

7
It is important that I understand my friends “in jokes”

(through photos, publications or challenges, etc.)
0.67 1.03 0.60 1.58 1.81 61.4 20.3 10.8 4.5 2.9 0.72

8
It bothers me when I miss an opportunity to meet up with
friends in WhatsApp groups, video-calls or chats in social

media
1.13 1.20 0.65 0.91 -0.14 38.7 31.0 14.6 9.9 5.7 0.71

9
I fear my acquaintances have more rewarding experiences on

social media than me.
0.45 0.91 0.70 2.22 4.49 74.4 13.2 7.3 2.9 2.2 0.85

10
When I have a good time it is important for me to share the

details online (e.g. updating status).
0.70 1.03 0.60 1.51 1.59 59.6 21.4 11.4 4.7 2.9 0.72

Note: Response frequencies for 0 (not at all), 1 (a little bit), 2 (moderately so), 3 (pretty much), and 4 (a lot).M = arithmetical mean; IT = corrected item-total
correlation; Load. = standardised item loading for the final model.
Abbreviations: Kurt, kurtosis; SD, standard deviation; Skew, skewness.
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any equality constraints) was tested. This model was com-
pared with a more restrictive model (metric model, factor
loadings to be equal across groups) and, in the final step, a
scalar factorial invariance (additionally constraining the
item intercepts to be equal across groups) of the model
was calculated to assess the invariance of the measurement
model between sex and age. The fit of each model was com-
pared to the fit of the previous model. If the model fit did not
worsen, the subsequent model was selected. Although there
are many different statistical methods to decide when model
fit worsens, we followed Cheung and Rensvold’s [51] guide-
lines and understand that if the Δs in CFI are lower than 0.01
and 0.015 in RSMEA, it is assumed that invariance exists.

Then, to assess construct validity, the scores of FoMO-
OA were compared through Spearman’s correlations with
several related constructs. Lastly, in order to analyse differ-
ences according to gender and grade, Welch’s t -test
(Cohen’s d as effect size) and ANOVAs with Welch’s F -test
(eta squared as effect size) were calculated on each item and
total scale score. Due to the many comparisons and to avoid
Type I error, only values below 0.001 were considered
significant.

3. Results

3.1. Descriptive Statistics. Table 2 displays the main descrip-
tive statistics for the FoMO-OA. The response to the items
in the questionnaire suggests a positive asymmetry, in which
almost all items (except for Item 1) present an adequate item-
total correlation and standardised load in the final model. It
should be noted that the joint cumulative frequency of the
value 3 (quite a lot) and 4 (a lot) in the 10 items varies
between 15.6% for Item 8 and 5.1% for Items 5 and 9.
Regarding the control questions, we note that 100% of the
sample (n=3569) claimed to have a mobile phone, and
90.7% (n = 3239) answered affirmatively about social net-
works. Broken down by age, social media ownership was
82.6% in 11-year-olds, 89.4% in 12-year-olds, 93% in 13-
year-olds, and 95.3% in 14-year-olds. Regarding video games,
91.1% (n = 3223) played video games, reaching 93.1% at age
11, 91.2% at age 12, 90.3% at age 13, and 91% at age 14.

3.2. Confirmatory Analysis and Model Invariance. Table 3
shows the results of the confirmatory analysis. The analysis
of the one-dimensional model obtained acceptable indices.
The analysis of the modification indices revealed that allow-
ing the correlation of the error of the pairs of Items 2 and 8
and Items 6 and 9 would improve the model’s fit. Although
each item provides an indicator of interest for the validity of
the construct’s content, both pairs address a general and a
specific behavior with a clear relationship between them.
However, differential nuances are important to explore var-
ious indicators of the construct (the items are available in
Table 2). This new model obtained better fit indices and
was the final model on which the invariance analyses were
performed. The standardised factor loadings of this model
are shown in Table 2.

The invariance analyses presented in Table 3 show that
the model is invariant for sex and educational stage, both

at the metric and scalar levels, because the changes in the
CFI and TLI were not greater than −0.01, nor were the
changes in the RMSEA greater than 0.01.

3.3. Evidence of Validity. Regarding validity and other vari-
ables, Table 1 shows the correlations among variables for
boys (under the diagonal) and girls (above it). Considering
the total sample, the strongest correlation was between
FoMO and the dimension of cognitive preoccupation
(r = 0 61, p < 0 001) and compulsive use (r = 0 53, p < 0 001)
of SNSs and nomophobia (r = 0 53, p < 0 001). Nonetheless,
all correlations were significant below 0.001, with the correla-
tion with IGD being the lowest (r = 0 37, p < 0 001). The cor-
relations displayed in Table 1 show a similar pattern, revealing
higher correlation coefficients in girls than in boys for most
variables (nomophobia, PSNU-mood regulation, cognitive
preoccupation, and compulsive use) and higher correlation
coefficients for boys than for girls in IGD and preference for
interaction through SNS and negative consequences for the
use of SNS. Additionally, analyses were carried out comparing
FoMO scores of those participants who had social networks
and who claimed to play video games and those who did not
(no analyses were carried out with mobile phone possession
because the proportion of participants without a phone did
not allow for comparisons). When comparing participants
who used social networks, a significant Welch’s t -test
(t 484 890 = 14, 05, p < 0 001, d = 0 61) was obtained, with
higher FoMO scores among those who used social networks
(M = 8 71, SD = 7 64) compared to those who did not
(M = 4 14, SD = 5 43). There were no significant differences
(t 417 738 = −0 580, p = 0 562, and d = −0 03) in FoMO
between those who played video games (M = 8 25, SD = 7 57)
and those who did not (M = 8 50, SD = 7 79).

3.4. Sex and Course Differences. Table 4 shows the differ-
ences by sex. Significant sex-based differences were observed
in Items 3, 4, 8, and 10, as well as the total score of the ques-
tionnaire (with the score for girls being higher in all cases).
Likewise, there were also differences depending on the
school course in two of the items (Items 1 and 3) as well
as the total score as a function of the course. In all cases,
the score was higher in the upper grades, especially between
the second year of CSE and the sixth year of primary
education.

Additionally, Table 5 shows the scores for the percentiles
of the FOMO-OA according to sex and age. In general, the
tendency is that girls have higher scores, and, in general,
the older they are, the higher the scores. It is important to
note that scores above 21 points, regardless of the sex and
age variable, imply being in the 95th percentile.

4. Discussion

The widespread use of smartphones with Internet connec-
tion at increasingly younger ages enables the emergence of
Internet risks that mainly affect adolescents due to the psy-
chosocial vulnerability of this life stage [41]. In this sense,
the present study offers interesting findings, showing that
in early adolescence and the beginning of middle
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adolescence, there is a positive and significant relationship
between FoMO and the main problems of dysfunctional
use of technologies (PSNS, nomophobia, and IGD). In addi-
tion, this study has filled a gap by adapting and obtaining the
measurement properties of an instrument that assesses
online FoMO in adolescents: the FoMO-OA.

In relation to the main objective, the initial hypothesis is
confirmed, given the significant and positive relationship
between FoMO and the risks of dysfunctional Internet use
analysed. Specifically, we observed that the strongest correla-
tion of FoMO is with PSNS, in line with previous FoMO
studies [26, 27]. In fact, almost all participants of this study
use social media (90.7%), and their use is associated with
higher FoMO scores. Within PSNS, we underline the rela-
tionship between cognitive preoccupation and the FoMO
of continually being aware of and not missing out on the
rewarding experiences of others online. This is largely due
to the fact that in these “always on” generations, it is easy
to be updated because they usually publish all/almost all
their social experiences to get immediate feedback [52].
Another relevant dimension of PSNS with FoMO is compul-
sive use. In this sense, Fioravanti et al. [25] also show that
FoMO is a variable that triggers a compulsive use of social
networks driven by that constant need to get in touch with
others. According to these results, different authors envisage
on the basis of the I-PACE theoretical model that FoMO
possibly acts as a cognitive bias related to the Internet [14,
15]; thus, adolescents would develop the expectation that

social networks are the best way to immediately regulate
the constant need to be aware of and be part of the social
experiences of others [15, 53]. These findings seem to indi-
cate that FoMO is not only a risk of dysfunctional use of
technology, as González-Cabrera and Machimbarrena [47]
suggest, but also that it has a relational component (due to
social connectivity) that makes it a more complex and mul-
tifaceted risk.

This study also evidences the relationship between
nomophobia and FoMO in adolescents, in line with previous
research focused mainly on the adult and university popula-
tions [22, 28, 30, 54]. Along these lines, and taking into
account that all adolescents have a smartphone, the two
problems are not only related, but both feed off each other
because the fear of being without a mobile phone leads to
the fear of not being able to consult and access social net-
works [54]. According to Li et al. [17], the excessive use of
social networks and a higher level of FoMO appear to con-
tribute to smartphone addiction. In this sense, the joint
assessment of FoMO and nomophobia, mainly through the
NMP-Q [55], may show some overlap with the dimensions
of not being able to communicate and losing connection.
This suggests that in the future, the two constructs can be
analysed together to integrate both problems into a new con-
ceptual reality because the fear of being disconnected from
the mobile phone occurs when the adolescent disconnects
from social experiences with their reference group (espe-
cially online) at a vital stage where the peer group is crucial.

Table 5: Scores for the percentiles of the FOMO-OA as a function of sex and age (n = 3488).

Percentiles

Scores (0–40)
Boys (n = 1794) Girls (n = 1694)

11 years
n = 258

12 years
n = 570

13 years
n = 628

14 years
n = 338

11 years
n = 264

12 years
n = 550

13 years
n = 589

14 years
n = 291

1 0 0 0 0 0 0 0 0

5 0 0 0 0 0 0 1 1

10 0 1 1 1 1 1 1 2

15 1 1 1 1 2 2 2 3

20 2 2 2 2 2 2 3 3

25 2 2 3 3 3 3 3 4

30 3 3 3 3 3 4 4 4

35 3 3 4 4 4 4 5 5

40 4 4 4 4 4 5 5 6

45 4 5 5 5 5 5 6 6

50 5 5 6 6 6 6 7 7

55 6 6 7 7 6 7 8 8

60 6 7 8 8 7 8 9 9

65 7 8 9 9 8 9 10 11

70 9 9 10 11 9 10 11 11

75 10 10 12 13 11 12 12 14

80 11 12 15 15 12 14 14 16

85 14 14 18 17 15 17 16 19

90 18 18 20 20 19 20 19 23

95 23 21 25 28 23 25 24 29

99 32 32 36 29 28 33 31 38
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Concerning IGD, it is also related to FoMO, in line with
previous studies [32, 33, 56]. In this regard, Zhang et al. [57]
show that the relationship between the two problems is
mediated by anxiety and certain metacognitive beliefs such
as worry, low cognitive confidence, and beliefs about the
need for control. Along these lines, Freire and Santos [33]
also point out that in current multiplayer online games, the
sense of belonging and commitment to the game are very
important variables that affect the relationship between
IGD and FoMO because there is a very remarkable social,
relational, and joint interaction dimension (especially in
cooperative games or games where teams or clans are
formed to face challenges). However, in this study, there
are no significant differences in the FoMO variable between
those who play and those who do not play. This requires
additional analysis to select users of certain types of video
games and specifically analyse the role of FoMO in IGD,
because the topic is currently under discussion for the possi-
ble mediating [58] or predictive role of IGD [57].

Regarding the first specific objective, the CFA of FoMO-
OA reveals a one-dimensional scale with acceptable fit indi-
ces, which explains a high percentage of variance, with item-
total correlations and satisfactory factor loads in all the items
(except for Item 1). In this way, the hypothesis that the
adapted version of the instrument [3, 43] is one-
dimensional is also confirmed. In addition, the reliability
analyses indicated a high internal consistency of the scale,
and the invariance analyses for sex and school course are
an additional contribution to the assessment tools on FoMO.
It also highlights the convergent validity of the FoMO-OA
scale with the rest of the constructs evaluated. Along these
lines, the instrument by Przybylski et al. [3] adapted to the
online context (FoMO-OA) represents an advance in
research, given that most of the existing scales target the
adult or university population [8, 25, 36, 42] and do not ade-
quately show the needs of the new generations in which the
need for social connection is easily satisfied by technolo-
gies [35].

In addition to the above and concerning the second spe-
cific objective, we note that the study sample presents signif-
icantly more FoMO in social network users (compared to
those who were not users of social networks), which is con-
vergent with previous studies [2, 8, 25]. Not being a user of
social networks could be considered a protective factor for
FoMO, which is of particular interest given that this is
potentially avoidable in 11- and 12-year-olds, nearly 9 out
of 10 of whom use social networks. One potential line of
action is parental mediation of technology and the use of
restrictive technology mediation in early adolescence [59].

Concerning the last objective, the initial hypothesis is con-
firmed, given that girls have higher levels of FoMO than boys,
in line with multiple previous studies [6, 7]. Although this
explanation is complex and can have multiple approaches,
girls may present more FoMO because they tend to make
greater use of social networks [35], and, in general, they grant
more importance to the need for acceptance by the peer group
to obtain constant positive reinforcement [60]. With regard to
age, the results are in line with the study of Akbari et al. [8],
which also indicates that FoMO seems to increase with age

in adolescents. This result is in line with the hypothesis and
is in line with the idea that young people, unlike adults, largely
access news and information through a range of friend groups
and social platforms [61]. Although other authors suggest that
FoMO is more frequent in young people than in adolescents
between 12 and 18 years of age [9] or who find no differences
in FoMO between cohorts [10], these differences may be due
to methodological variations or the age ranges used. Studies
containing samples with broad age ranges, going from early
adolescence (11 years) to emerging adulthood (25 years),
may be necessary [41].

This study also has some limitations. First, the FoMO-
OA questionnaire is self-reported; therefore, it is liable to
possible biases and social desirability. In future research, it
would be advisable to use additional measures or heterore-
ports to better understand variables that may be related to
this phenomenon. Second, this is a cross-sectional study,
and therefore, no predictive associations over time can be
established. Third, although the tests of the psychometric
properties of the instrument are adequate (reliability, con-
struct validity, factorial and convergent validity), other anal-
yses such as predictive validity and test–retest reliability
could be performed in future research. However, although
the scale is shown as one-dimensional to make it more prac-
tical, in future applications of the FoMO-OA scale, it would
be advisable to unify Items 2 and 8 and Items 6 and 9 to
improve the fit of the model further. In the case of Items 2
and 8, both share two elements: the fact of missing out on
collective events and the uneasiness (noted as “it bothers
me”) this arouses, which makes them similar. The nuance
that separates them is the planning and the specific events
they refer to (to miss out on a planned online get-together
vs. miss an opportunity to meet up with friends in What-
sApp groups, video calls, or chats in social media). Regard-
ing Items 6 and 9, they specifically share the fear of friends
and acquaintances having rewarding experiences, the only
nuance being the difference between friends and acquain-
tances, which makes them very similar and perhaps difficult
to differentiate for an adolescent. Lastly, it would be conve-
nient to carry out our cognitive interviews to assess the suit-
ability of Item 1 and explain the somewhat lower factor
loading of this item. Fourth, the sampling was neither ran-
dom nor representative of the Spanish reality (although the
sample was large and was collected in multiple regions of
the Spanish state). Therefore, the results must be interpreted
with caution. Fifth, in this manuscript it is not possible to
establish a cut-off point that would allow us to provide a
prevalence of who has online FOMO problems. This
would require a gold standard and more complex analyses
such as an ROC curve. Nevertheless, we have advanced
our knowledge by providing a table with scores for the
most important percentiles of FOMO-OA according to sex
and age.

Despite the limitations, the study has significant practi-
cal implications. Having a FoMO tool adapted to the online
context in adolescents (FoMO-OA) allows not only to inves-
tigate this phenomenon with other dysfunctional uses of
technology but also to open research lines that analyse its
relationship with other relational risks such as cyberbullying,
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sextortion, or online grooming. In this sense, studies suggest
that FoMO plays a relevant role in problems such as cyber-
stalking or peer exclusion [62, 63]. In general, the possession
of smartphones at increasingly younger ages, even below the
legal age allowed, indicates the need to delve into online
parental mediation, maximizing opportunities and minimiz-
ing risks [59]. Likewise, it is necessary to consider FoMO as
an Internet risk that must be prevented in psychoeduca-
tional programs [64], along with other Internet risks, by pro-
viding an integrated and multifaceted view of reality. This
suggests the need for studies to assess the overlap or accu-
mulation of risks of dysfunctional use of technology and
their impact on minors’ psychological well-being. In this
sense, scientific literature has focused on the negative conse-
quences (stress, depressive symptoms, or anxiety) generated
by FoMO. This study could also follow the line opened by
Eitan and Gazit [65], where it is analysed how FoMO in rela-
tion to each dysfunctional risk of technology can also cause
JoMO (positive feelings and even experiencing a version of
the joy of missing out on something). Finally, it is also
important that future studies can provide cut-off points with
which to establish risk and problem scores for FoMO (espe-
cially in adolescents). Knowing and analyzing these prob-
lems should lead to the creation of better programs of
universal primary prevention or indicated prevention.

In conclusion, in the current hyperconnected social con-
text, FoMO is positively and significantly related to nomo-
phobia, problematic use of social networks, and problems
with online video games in adolescents aged 11–14 years.
In addition, the adaptation of an instrument that allows
the evaluation of online FoMO in adolescents (FoMO-OA)
in an online context has been validated, showing this reality
as more problematic for girls and students in the second
grade of CSE.
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