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A B S T R A C T

In the present study, we empirically examined the “fear of missing out” (FOMO) construct and its association
with psychopathology-related and technology use measures. We carried out an internet-based survey with 296
undergraduate participants and administered self-report questionnaires of FOMO, frequency and type of
smartphone use, problematic smartphone use (PSU), and scales of negative affectivity including depression,
anxiety, stress, proneness to boredom, and rumination. The results demonstrated that FOMO was related to
demographic characteristics (age, sex, race, and relationship status) but with small effect sizes. FOMO was
related to all measures of negative affectivity, social use of a smartphone, as well as the severity of PSU. Tests of
mediation indicated that each negative affectivity construct mediated the relationship between FOMO and PSU
severity, and only rumination mediated relations between FOMO and smartphone use frequency. When rever-
sing the predictor and mediating variables, FOMO mediated relations between negative affectivity and PSU
severity. Finally, results demonstrated some support for a single-factor latent construct for FOMO, but male and
female participants had a different pattern of factor loadings. Negative affectivity may be a key mechanism by
which FOMOmay drive PSU, but future research should clarify the directionality among these variables. Gender-
related social connectedness differences characterize FOMO.

1. Introduction

“Fear of missing out” (FOMO) is a psychological construct defined
by an apprehension of being absent from other people's rewarding ex-
periences and the desire to stay connected with others' experiences
constantly (Przybylski, Murayama, DeHaan, & Gladwell, 2013). Fur-
thermore, such desire to stay connected can involve digital technology
as the medium (Wegmann, Oberst, Stodt, & Brand, 2017). Several
studies in recent years have empirically examined the validity of FOMO
and its relations with online social engagement variables. However,
aside from depression and anxiety, FOMO has not yet been widely ex-
amined in relation to psychopathology-related constructs.

1.1. Background

FOMO was first discussed in popular media outlets in the early
2010s, describing it as a long-standing problem but with a particular
salience and exacerbation within the modern digital age (Fake, 2011,
March 15; Morford, 2010, August 4). Specifically, the availability of
checking one's social networking site (SNS) accounts and messaging
applications renders it easy to learn (and worry) about the rewarding
experiences one is missing. Furthermore, popular media has described
learning about such missed rewarding experiences as anxiety-provoking
(Fake, 2011, March 15; Morford, 2010, August 4).

Several recent empirical studies have examined FOMO's validity by
exploring its associations with relevant variables.
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1.1.1. Quality of life
FOMO is inversely associated with constructs involving the per-

ceived quality of life. For example, FOMO demonstrated a small inverse
relationship with life satisfaction (Błachnio & Przepiórka, 2018;
Przybylski et al., 2013), and moderate inverse correlations with psy-
chological need satisfaction (Przybylski et al., 2013), well-being (Stead
& Bibby, 2017), and mindful attentional awareness (Baker, Krieger, &
LeRoy, 2016).

1.1.2. Negative affectivity
Additional studies have examined FOMO in relation to variables

involving the underlying negative affectivity and emotional distress
dimension of psychopathology that drives numerous depressive and
anxiety disorders (Watson, 2009). FOMO has generally revealed small
to moderate correlations with negative affect and mood (Przybylski
et al., 2013; Wolniewicz, Tiamiyu, Weeks, & Elhai, 2018), depression
severity (Baker et al., 2016; Dhir, Yossatorn, Kaur, & Chen, 2018; Elhai,
Levine, Dvorak, & Hall, 2016; Oberst, Wegmann, Stodt, Brand, &
Chamarro, 2017), and impaired behavioral activation associated with
depression (Elhai et al., 2016). FOMO also demonstrated moderate to
large associations with anxiety severity (Blackwell, Leaman,
Tramposch, Osborne, & Liss, 2017; Dhir et al., 2018; Elhai et al., 2016;
Oberst et al., 2017; Scalzo & Martinez, 2017), including the fear of
negative evaluation associated with social anxiety (Wolniewicz et al.,
2018). FOMO is also related to low self-esteem (Buglass, Binder, Betts,
& Underwood, 2017).

1.1.3. Social engagement
Researchers have discovered relationships between FOMO and so-

cial engagement variables. Large relationships were found for FOMO
with the need for popularity and need to belong (Beyens, Frison, &
Eggermont, 2016). Specific to online social engagement, moderate to
large associations have been found for FOMO with SNS use (Alt, 2015;
Blackwell et al., 2017; Buglass et al., 2017; Fuster, Chamarro, & Oberst,
2017; James, Lowry, Wallace, & Warkentin, 2017; Oberst et al., 2017;
Przybylski et al., 2013), including Facebook use specifically (Beyens
et al., 2016). Wolniewicz et al. (2018) revealed a small but significant
association between FOMO and social use of a smartphone.

1.1.4. Problematic internet use (PIU) and problematic smartphone use
(PSU)

Other studies examined FOMO in relation to different types of ex-
cessive internet use. In order to provide some definitions, first, PSU
(reviewed in Elhai, Dvorak, Levine, & Hall, 2017) involves excessive
phone use with associated functional impairment and symptoms ob-
served in substance use disorders, such as withdrawal and tolerance
(Billieux, Maurage, Lopez-Fernandez, Kuss, & Griffiths, 2015). Second,
problematic internet use (PIU) is a similar construct to PSU, involving
excessive internet use and functional impairment, with symptoms such
as tolerance and withdrawal from non-use, lack of control, and es-
capism, but with usage not limited to one's smartphone (reviewed in
Kuss, Griffiths, Karila, & Billieux, 2014). Additionally, problematic SNS
use has been examined and thus should also be mentioned (Kuss &
Griffiths, 2011). Despite the similarities between these constructs re-
lated to excessive internet use, they are found to be distinct, with dif-
ferential adverse outcomes (Baggio et al., 2018; Kiraly et al., 2014).

Research studies have revealed small to medium effects for FOMO in
relation to levels of PIU (Stead & Bibby, 2017; Wegmann et al., 2017).
Moderate to large associations were found for FOMO with PSU severity
(Chotpitayasunondh & Douglas, 2016; Elhai et al., 2016; Fuster et al.,
2017; Oberst et al., 2017; Wolniewicz et al., 2018) and problematic SNS
use (Błachnio & Przepiórka, 2018; Blackwell et al., 2017; Dhir et al.,
2018; James et al., 2017).

1.2. Gaps in the prior literature

Based on the literature discussed above, it is evident that FOMO is
associated with lower perceived quality of life, and greater negative
affectivity, social engagement, and PIU/PSU. However, neglected in
this empirical literature are the following lines of inquiry for FOMO: a)
associations with other negative affectivity variables beyond depression
and anxiety, b) assessment of negative affectivity as potential mediating
variables between FOMO and both frequency of and PSU, and c) the
construct, factorial validity of FOMO and its measurement invariance
across sex.

1.3. Theory

We conceptualized the construct of FOMO using Self-Determination
Theory (SDT) (Deci & Ryan, 1985; Ryan & Deci, 2000). SDT focuses on
understanding individuals' psychological needs in driving motivation
and personality formation. SDT distinguishes intrinsic from extrinsic
motivation. Intrinsic motivation is especially important to psycholo-
gical health, involving the proclivity toward seeking out new experi-
ences, exploration and learning, without external reward. Intrinsic
motivation is particularly promoted by having one's innate need for
socialization and human connection (“relatedness”) met (Deci & Ryan,
1985; Ryan & Deci, 2000). Thus, in SDT, social relatedness is con-
ceptualized as driving intrinsic motivation, in turn driving emotional
well-being.

FOMO can be conceptualized within SDT as a negative emotional
state arising from an individual's relatedness needs not being met
(Przybylski et al., 2013). That is, individuals with satisfied relatedness
needs should experience lower levels of FOMO, while those with unmet
relatedness needs should experience more FOMO. One notable in-
dividual difference that is relevant to both relatedness needs and FOMO
is gender. In contrast to men, women report greater relatedness sa-
tisfaction (Kashdan, Mishra, Breen, & Froh, 2009), and greater en-
gagement in relationship maintenance within their social networks
(reviewed in Kawachi & Berkman, 2001), including with online social
networks (Kimbrough, Guadagno, Muscanell, & Dill, 2013; Muscanell &
Guadagno, 2012). Women also report more intrinsic motivation (Alt,
2015). Thus, women should experience less FOMO.

As a result of frequent or intense FOMO experiences, negative af-
fectivity can be the consequence (Beyens et al., 2016). The few avail-
able studies on relations between FOMO and negative affectivity (albeit
cross-sectional) have only tested the reverse relationship; that is, ne-
gative affectivity predicts FOMO (Oberst et al., 2017; Wegmann et al.,
2017). However, FOMO involves social relatedness problems, and the
overwhelming literature finds that social impairments drive negative
affectivity rather than the other way around (reviewed in Kawachi &
Berkman, 2001; Santini, Koyanagi, Tyrovolas, Mason, & Haro, 2015).
Specifically, the availability of social networks and ties appears to play
a substantial role in offsetting mental health problems such as depres-
sion, improving mood and affect (Kawachi & Berkman, 2001). There-
fore, we conceptualized negativity affectivity as a byproduct of FOMO.
Though we should note that in some instances, negativity could drive
FOMO, and thus this alternative directionality may be possible.

Experiencing FOMO, in light of unmet relatedness needs, would,
therefore, represent an aversive state of negative emotion. In an attempt
to meet such relatedness needs, people experiencing FOMO may engage
in internet and SNS use, in order to gain socialization skills and to
deepen social connections (Przybylski et al., 2013). However, more
severe FOMO can lead the individual to overuse the internet and SNS,
excessively engaging in such use.

Compensatory Internet Use Theory (CIUT) (Kardefelt-Winther,
2014) aims to understand the motivations for engaging in excessive
internet use. CIUT conceptualizes the use (and problematic use) of in-
ternet technology as a means by which some people regulate their ne-
gative emotion in modern times. CIUT is careful not to over pathologize
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the compensatory use of technology; rather, such use is viewed as a
coping skill aimed at alleviating psychopathology. Thus, CIUT would
conceptualize PIU, PSU, and SNS use as a means of compensating for
negative emotion associated with FOMO. Several studies have thus far
supported CIUT in understanding PIU/PSU (Elhai, Hall, Levine, &
Dvorak, 2017; Elhai, Tiamiyu, & Weeks, 2018; Long et al., 2016; Wang,
Wang, Gaskin, & Wang, 2015; Zhitomirsky-Geffet & Blau, 2016).

1.4. Aims

FOMO has thus demonstrated relations with at least three categories
of variables: negative affectivity, social engagement, and PIU/PSU. In
the present study, our first aim was to further explore FOMO's re-
lationships with these categories of variables.

Several prior studies have examined negative affectivity variables in
relation to FOMO; however, these studies typically each examined only
one or two affectivity variables in their analysis, including negative
affect (Przybylski et al., 2013; Wolniewicz et al., 2018), depression
(Baker et al., 2016; Dhir et al., 2018; Elhai et al., 2016; Oberst et al.,
2017), and anxiety (Blackwell et al., 2017; Dhir et al., 2018; Elhai et al.,
2016; Oberst et al., 2017; Scalzo & Martinez, 2017). In the present
study, we included a more comprehensive set of five negative affec-
tivity variables, including previously unexamined variables in relation
to FOMO: general perceived stress, rumination and boredom proneness.
These unexamined variables can be considered transdiagnostic psy-
chopathology-related variables (appearing across several mental dis-
orders), increasingly important in research exploring the development
and acquisition of psychopathology (Mansell, Harvey, Watkins, &
Shafran, 2008). These variables also have social and interpersonal re-
levance, and thus may be important in understanding FOMO's phe-
nomenology.

Perceived stress is correlated with depression (Pittenger & Duman,
2008), and both constructs are related to social impairments (Liu &
Alloy, 2010). Rumination is a maladaptive strategy used to cope with
negative emotion (often of an interpersonal nature) by engaging in
repetitive, negative self-referencing thoughts (Mennin & Fresco, 2013),
and is associated with depression and anxiety (Joormann & Gotlib,
2010). Next, boredom proneness involves impaired attentional control
(Struk, Carriere, Cheyne, & Danckert, 2017), is related to unmet relat-
edness needs such as loneliness (Farmer & Sundberg, 1986), and is
associated with depression and anxiety severity (Elhai, Vasquez,
Lustgarten, Levine, & Hall, 2018; Goldberg, Eastwood, Laguardia, &
Danckert, 2011; Sommers & Vodanovich, 2000; Struk et al., 2017).

Our second aim was to explore negative affectivity as a possible
mechanism between FOMO and both smartphone use frequency and
PSU. Prior work has examined FOMO in relation to both negative af-
fectivity, PSU and PIU. However, these studies did not incorporate these
constructs into a single model to examine negative affect as a possible
mechanism between FOMO and either PSU or PIU.

Our third aim was to explore FOMO's construct, factorial validity
and conduct measurement invariance tests based on sex. The Przybylski
et al. (2013) final 10-item FOMO scale is conceptualized as a unitary
construct, having first excluded many other items before developing the
final scale. Only Beyens et al. (2016) examined the FOMO scale's factor
structure, supporting a single-factor model for their slightly revised
FOMO scale. It is important to test newer instruments for measurement
equivalence across groups, to demonstrate if the scale has similar
meaning across groups (Meredith & Teresi, 2006). We chose to test
measurement invariance across men and women, because women have
greater relatedness satisfaction (Kashdan et al., 2009). Some evidence
suggests that women score higher on FOMO than do men (Beyens et al.,
2016; Stead & Bibby, 2017) but Przybylski et al. (2013) found the op-
posite.

1.5. Hypotheses

H1. FOMO should demonstrate significant and positive associations
with constructs involving negative affectivity.

Based on SDT, FOMO can be conceptualized as a negative emotional
state arising from an individual's relatedness needs not being met
(Przybylski et al., 2013). As indicated above, FOMO is correlated with
negative affectivity, so it should relate to depression (H1a), anxiety
(H1b), stress (H1c), rumination (H1d), and proneness to boredom
(H1e).

H2. FOMO should be significantly related to social smartphone use.

A common typology of technology use reported in the literature
involves the distinction between social vs. process use (Elhai, Hall,
et al., 2017; Song, LaRose, Eastin, & Lin, 2004; van Deursen, Bolle,
Hegner, & Kommers, 2015). While social use involves the use of tech-
nology for primarily social reasons (e.g., messaging, SNS), process use
involves motivations that are not primarily social in nature (e.g., en-
tertainment, media viewing). FOMO should drive social uses of tech-
nology in order to satisfy the relatedness needs in SDT (Ryan & Deci,
2000) and to compensate for negative emotion associated with FOMO
in CIUT. In fact, Wolniewicz et al. (2018) revealed a significant re-
lationship between FOMO and social smartphone use.

H3. FOMO should reveal associations with both smartphone use
frequency and PSU levels.

FOMO should drive not only social uses of technology (based on H2)
but also increased internet use in general, such as smartphone use.
Increased and excessive smartphone use is believed to occur through
habit formation of using one's smartphone, whereby the behavior of
checking notifications seals such habits (Oulasvirta, Rattenbury, Ma, &
Raita, 2012; van Deursen et al., 2015). Increased social-based notifi-
cation checking behavior should result from experiencing FOMO and
the consequent desire to satisfy relatedness needs. Based on CIUT and
findings presented above, negative emotions associated with FOMO
should drive smartphone use frequency (H3a) and PSU (H3b).

H4. FOMO should be indirectly associated with levels of PSU (and
smartphone use frequency) through negative affectivity.

As stated earlier, greater FOMO should be associated with higher
levels of smartphone use (H3a) and PSU (H3b). Based on SDT, because
of unmet relatedness needs, FOMO should lead to negative affectivity
(Beyens et al., 2016). In fact, prior research demonstrates that impaired
social functioning drives negative affectivity (De Silva, McKenzie,
Harpham, & Huttly, 2005; Santini et al., 2015). Based on CIUT, such
negative affectivity should, in turn, drive compensatory technology use.
We examined smartphone use frequency and PSU as our outcome
variables, given the literature on relationships between negative af-
fectivity and both smartphone use frequency and PSU (reviewed in
Elhai, Dvorak, et al., 2017). Therefore, we hypothesized that negative
affectivity would serve as a mechanism that mediates the relationship
between FOMO and both smartphone use frequency and PSU severity.
In particular, we explored mediators including severity of depression
(H4a), anxiety (H4b), stress (H4c), rumination (H4d), and proneness to
boredom (H4e).

H5. FOMO should be measured by a single latent construct using
confirmatory factor analysis (CFA).

FOMO should be represented by a single, latent construct (Beyens
et al., 2016). However, for reasons stated above, FOMO's factor struc-
ture might be influenced by sex.
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2. Materials and methods

2.1. Procedure

We recruited 305 undergraduate participants from the research pool
of a large Midwestern University's psychology department, with
Institutional Review Board approval. Participants were recruited from
the department using Sona Systems' web portal for research study sign-
up, advertised as a 20–30-min task on the “use of electronic devices and
your emotions.” Those who enrolled were presented an online consent
statement and a web survey for those who consented to participate. We
excluded seven participants who did not complete more than half the
items on at least one measure and another two participants who did not
indicate their sex (part of our analyses), thereby resulting in a total of
296 participants.

2.2. Participants

Our sample included more women (n=227, 76.7%) than men
(n=69, 23.3%). The average age was 19.44 years (SD=2.16). Most
participants identified as White (n=234, 79.3%), with representation
from African American (n=34, 11.5%), Hispanic/Latino (n=14,
4.7%), and Asian (n=12, 4.1%) ethnicities (these designations were
not mutually exclusive). Slightly less than half of participants were
freshman during the study (n=137, 46.3%), while the remainder were
primarily sophomores or juniors (n=133, 44.9%). About half were
working part-time (n=147, 49.7%), with remaining participants not
working (n= 130, 43.9%) and few working full-time (n= 19, 6.4%).
About half of the participants reported currently being in a romantic
relationship (n= 150, 50.6%).

2.3. Measures

2.3.1. Demographics
We queried age, sex, race/ethnicity, relationship status, and em-

ployment status.
We administered the following psychological scales. Item responses

were summed in order to obtain scale scores after addressing missing
data (discussed below).

2.3.2. Smartphone use frequency
We used the scale developed by Elhai et al. (2016), querying 11

different smartphone features regarding frequency of use, on a Likert-
type scale ranging from “1=Never” to “6=Very often.” The features
queried included “video and voice calls (making and receiving),” “text/
instant messaging (sending and receiving),” “email (sending and re-
ceiving),” “social networking sites,” “internet/websites,” “games,”
“music/podcasts/radio,” “taking pictures or videos,” “watching videos/
TV/movies,” “reading books/magazines,” and “maps/navigation.”
Elhai et al. (2016) found adequate internal consistency for the scale and
moderate correlations with the Kwon et al. (2013) Smartphone Ad-
diction Scale (SAS). In the present sample, internal consistency was
0.76.

2.3.3. Process and social use scale
Using the measure developed by van Deursen et al. (2015), we

queried seven items about using a smartphone for process motives (e.g.,
entertainment, news consumption), and five items about social motives
(e.g., relationship maintenance, SNS use). Items were rated on a scale
from “1=Strongly disagree” to “7= Strongly agree.” van Deursen
et al. (2015) discovered adequate internal consistency for the two
subscales, and differential relations with demographic, psychosocial
variables, and smartphone use frequency and PSU. Elhai, Levine,
Dvorak, and Hall (2017) found stronger relationships with PSU levels
for the process use than social use subscale. In our sample, internal
consistency was 0.80 for Process Use, and 0.74 for Social Use.

2.3.4. Smartphone Addiction Scale (SAS)
We used the original SAS developed by Kwon et al. (2013), mea-

suring current smartphone-related functional impairments. The scale
has 33 items rated from “1= Strongly disagree” to “6=Strongly
agree.” The SAS has six subscales, including Daily Life Disturbance,
Positive Anticipation, Withdrawal, Cyberspace Oriented Relationships,
Overuse, and Tolerance. We reworded several items into a first-person
voice for greater accessibility and consistency for participants, such as
rewording “Missing planned work due to smartphone use” to “I missed
planned work due to smartphone use” (Duke & Montag, 2017). Re-
search has found adequate internal consistency for the SAS, and con-
vergent validity against scales measuring PIU and PSU (Demirci, Orhan,
Demirdas, Akpinar, & Sert, 2014; Kwon et al., 2013; Rozgonjuk,
Rosenvald, Janno, & Täht, 2016). Internal consistency in our sample for
the 33 items was 0.93.

2.3.5. Fear of missing out (FOMO) scale
We used the 10-item FOMO scale developed by Przybylski et al.

(2013), wherein items are rated from “1=Not at all true of me” to
“5=Extremely true of me.” Items reflect current anxiety of missing out
on social events and spending time with friends. This scale has evi-
denced adequate internal consistency, and significant relationships are
found with social engagement, negative mood and depression severity,
anxiety, and lower life satisfaction (e.g., Elhai et al., 2016; Oberst et al.,
2017; Przybylski et al., 2013). Internal consistency in our sample was
.90.

2.3.6. Depression anxiety stress scale (DASS)-21
We used the 21-item (shorter) version of the original DASS

(Lovibond & Lovibond, 1995). Items are rated in reference to the past
week, on a scale from “0=Did not apply to me at all” to “3=Applied
to me very much or most of the time.” The Depression, Anxiety, and
Stress subscales (seven items each) have adequate internal consistency
and convergent validity with similar scales (Antony, Bieling, Cox, Enns,
& Swinson, 1998; Brown, Chorpita, Korotitsch, & Barlow, 1997). In-
ternal consistency in this sample was .86 for Depression, 0.74 for An-
xiety, and 0.83 for Stress subscales.

2.3.7. Ruminative thought style questionnaire (RTSQ)
We administered the RTSQ (Brinker & Dozois, 2009), a self-report

measure of ruminative thinking. The RTSQ has 20 items rated on a scale
ranging from “1=Does not describe me at all” to “7=Describes me
very well.” The scale has good internal consistency and validity against
similar scales of emotional distress (Brinker & Dozois, 2009; E.; Hu,
Koucky, Brown, Bruce, & Sheline, 2014; Tanner, Voon, Hasking, &
Martin, 2012). Internal consistency in our sample was .95.

2.3.8. Boredom proneness scale-short form (BPS-S)
The BPS-S (Struk et al., 2017) is an eight-item, shorter version of the

original BPS (Farmer & Sundberg, 1986), that measures trait boredom.
Items are rated on a scale from “1=Highly disagree” to “7=Highly
agree.” The scale has adequate internal consistency and validity against
measures of mind-wandering, inattention, depression, and anxiety
(Mercer-Lynn, Flora, Fahlman, & Eastwood, 2013). Internal consistency
was 0.89 in our sample.

2.4. Analysis

We found small amounts (< 5%) of missing item-level data across
our scales; therefore, we estimated and imputed missing values using
maximum likelihood procedures (Graham, 2009). After missing data
estimation, we summed item responses to produce scale scores. Scale
scores were normally distributed, with the largest value of skewness
being 1.3 and of kurtosis being 2.5.

We examined associations between FOMO and demographic vari-
ables, in order to gain a better understanding of individual differences
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associated with higher FOMO scores, often neglected in prior studies.
We performed a bivariate Pearson correlation analysis with age; for
categorical demographic variables, we performed univariate analyses of
variance with FOMO scores as the dependent variable. Next, we com-
puted descriptive statistics for the scale scores.

We performed bivariate Pearson correlations to explore relation-
ships between FOMO and variables measuring the severity of a) nega-
tive affectivity (H1), b) online social engagement (H2), and c) smart-
phone use frequency and PSU (H3). Next, we performed a linear
regression analysis to determine the variance accounting for FOMO
scores from the five negative affectivity variables as predictors.

We conducted mediation/indirect effect testing in order to assess
the hypothesis (H4) that negative affectivity may serve as a mechanism
accounting for the relationship between FOMO and smartphone use.
We first tested five mediation models, one for each separate negative
affectivity mediator, in predicting smartphone use frequency as the
outcome; we repeated these models using PSU severity as the outcome.
Additionally, we repeated these mediation analyses by reversing the
predictor and mediator, to test the alterative sequence that FOMO may
serve as a mechanism accounting for the relationship between negative
affectivity and both smartphone use frequency and PSU levels (con-
sistent with Oberst et al., 2017; Wegmann et al., 2017). We tested
meditation by computing the cross-products of direct paths within the
specific mediation model, estimating the indirect effects’ standard er-
rors using the Delta method, and bootstrapping standard errors using
1000 replications (MacKinnon, 2008).

Next, we performed CFA on FOMO item-level data in order to test
the scale's factor structure (H5). We used a reflective measurement
approach (i.e., latent factors specified to cause the indicator variables),
which is more traditionally accepted than the alternative formative/
causal indicators approach (MacCallum & Browne, 1993). The FOMO
scale's items are rated on a five-point scale of ordinal response options.
Due to its ordinal nature, we used a polychoric covariance matrix, es-
timated factor loadings using probit regression, and used weighted least
squares estimation with a mean- and variance-adjusted (WLSMV) chi-
square statistic (DiStefano & Morgan, 2014; Wirth & Edwards, 2007).
Adequate model fit was judged based on Tucker-Lewis Index (TLI) and
comparative fit index (CFI) values of 0.90 or higher, and root mean
square error of approximation (RMSEA) values of 0.08 or lower (L. Hu
& Bentler, 1999). We used chi-square difference testing to assess for
invariance of the single-factor FOMO model based on sex (H5), pro-
gressively testing the effect on model fit based on constraining between
sexes: a) factor loadings and b) observed item intercepts (Meredith &
Teresi, 2006).2

Finally, we re-computed our mediation analysis from H4, but using
a single latent structural equation model (SEM) with WLSMV estima-
tion; we were interested specifically in PSU (rather than smartphone
use frequency) as the outcome. We included the one-factor FOMO CFA
(from above) as the independent variable. We modeled PSU as the
dependent variable using a higher-order CFA, subsuming six first-order
factors mapping onto the SAS’ subscales mentioned above. We modeled
negative affectivity as a single mediating, latent factor composed of the
five observed negative affectivity scale scores. We treated FOMO and
PSU items as ordinal. We additionally conducted a reversed mediation
analysis, testing whether FOMO (mediator) mediated relations between
the negative affectivity factor (independent variable) and PSU factor
(dependent variable) (consistent with Oberst et al., 2017; Wegmann
et al., 2017).

3. Results

3.1. Demographic associations with FOMO

FOMO scores were inversely correlated with age, r=−0.16,
p= .006. Women (M=24.62, SD=9.16) had higher FOMO scores
than did men (M=22.00, SD=7.24), F(1,294)= 4.74, p= .03,
η2p= .02. FOMO scores were higher for individuals identifying as white
(M=24.67, SD=8.76) than as racial or ethnic minorities (M=22.02,
SD=8.66), F(1,284)= 4.42, p= .04, η2p= .02. For romantic re-
lationship status, there was a marginally significant omnibus effect on
FOMO scores, F(2,293)= 2.97, p= .05, η2p= .02. Specifically, across
groups involving those in a cohabitating relationship (M=19.90,
SD=7.61), non-cohabitating relationship (M=24.81, SD=8.35),
and those not in a relationship (M=23.93, M=9.24), only cohabi-
tators and non-cohabitators differed in terms of FOMO scores, Tukey
HSD p= .04 (see Table 1).

3.2. Descriptive statistics and correlations

Descriptive statistics for our primary scales are presented in Table 2.
Bivariate Pearson correlations among the scales used in this study are
also presented in Table 2. Results showed that FOMO was significantly
related to all the negative affectivity constructs (H1), with moderate to
large effect sizes. While FOMO was related to social smartphone use
(r= 0.20; H2), it was significantly more strongly related to process use
(r= 0.45), tdiff(293)= 5.04, p < .001. FOMO was mildly related to
increased frequency of smartphone use and evidenced a large associa-
tion with PSU levels (H3).

3.3. Regression and mediation analyses

Using linear regression (Table 3), the five negative affectivity vari-
ables accounted for a significant amount of variance in FOMO scores, F
(5, 290)= 29.04, p < .001, R2=0.33. Only anxiety, stress, and ru-
mination remained significant after controlling for other negative af-
fectivity variables.

Mediation results are presented in Table 4 (H4). Results showed that
each negative affectivity scale (separately) significantly accounted for
relations between FOMO and levels of PSU. Only rumination accounted
for relations between FOMO and smartphone use frequency.

Reversed mediation results are presented in Table 5. For models
with PSU severity as the dependent variable, results were similar to
those from the original mediation analyses. However, for models with
smartphone use frequency as the dependent variable, anxiety and
boredom proneness now emerged as statistically significant, and ru-
mination no longer was significant.

3.4. Factor analysis

A single-factor model of the 10 FOMO items demonstrated some
evidence for an adequate model fit, WLSMV χ2(35, N= 296)=606.63,
p < .001, TLI= 0.88, CFI= 0.91, RMSEA=0.24 (H5). Table 6 dis-
plays standardized factor loadings for the scale, indicating that for the
most part, the scale had uniformly high loadings.

Results on invariance of the FOMO scale by sex are reported in
Table 7. The findings revealed that imposing equality constraints across
men and women on the FOMO scale's factor loadings (Metric model)
significantly reduced model fit. This finding suggests that the meaning/
interpretation of items and how they contribute to the latent FOMO
factor differs across men and women. More specifically, several factor
loadings were higher for women than for men, especially on items
about missing out on what friends are doing (rather than missing out on
rewarding experiences in general). When additionally constraining
observed variable intercepts across men and women (Scalar model),
model fit did not significantly worsen. This finding indicates that

2 Invariance testing was performed by treating the FOMO items as con-
tinuously-scaled, using a Pearson covariance matrix, linear regression-based
factor loadings, and maximum likelihood estimation. Due to the relatively small
group of men participants, not all possible ordinal response options were en-
dorsed across all items on the FOMO scale for men. Therefore, treating the
items as ordinal in invariance testing was not possible.
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estimated item severity was endorsed at similar levels across sex,

making mean comparisons possible.

3.5. Mediation using SEM

We retained the single-factor FOMO model (see results, above). The
higher-order PSU model demonstrated nearly adequate fit, WLSMV
χ2(487, N=296)= 1685.19, p < .001, TLI= 0.88, CFI= 0.89,
RMSEA=0.09. The negative affectivity single-factor model demon-
strated some evidence for good fit, χ2(5, N=296)= 32.27, p < .001,
TLI= 0.90, CFI= 0.95, RMSEA=0.14.

We conducted latent SEM, specifying the FOMO factor as the in-
dependent variable, the negative affectivity factor as the mediator, and
PSU as the dependent variable. Model fit was less than adequate,
WLSMV χ2(1069, N=296)= 2801.15, p < .001, TLI= 0.86,
CFI= 0.87, RMSEA=0.07. Negative affectivity mediated the re-
lationship between FOMO and PSU, B= 0.25, SE= 0.07, β=0.20,
z= 3.75, p < .001 (H4). Standardized path coefficients are depicted in
Fig. 1, as are standardized factor loadings for the measurement models
within the SEM. Next, when we reversed the independent variable
(FOMO) and mediator (negative affectivity), FOMO mediated relations
between negative affectivity and PSU, B= 0.26, SE= 0.05, β=0.21,
z= 4.74, p < .001.

4. Discussion

In the present study, our primary aims were to assess FOMO in re-
lation to negative affectivity constructs, social use of a smartphone, and
increased PSU levels. We also explored negative affectivity variables
mediating relationships between FOMO and levels of both smartphone

Table 1
Hypotheses.

H1) FOMO- > Negative Affectivity
H1a) FOMO- > Depression
H1b) FOMO- > Anxiety
H1c) FOMO- > Stress
H1d) FOMO- > Rumination
H1e) FOMO- > Boredom Proneness

H2) FOMO- > Social Smartphone Use
H3) FOMO- > Increased Smartphone Use

H3a) FOMO- > SUF
H3b) FOMO- > PSU

H4) FOMO- > Negative Affectivity- > Increased Smartphone Use
H4a) FOMO- > Depression- > SUF and PSU
H4b) FOMO- > Anxiety- > SUF and PSU
H4c) FOMO- > Stress- > SUF and PSU
H4d) FOMO- > Rumination- > SUF and PSU
H4e) FOMO- > Boredom Proneness- > SUF and PSU

H5) FOMO as a single-factor model

Note: PSU=Problematic Smartphone Use; SUF=Smartphone Use Frequency.

Table 2
Intercorrelations among scales and descriptive statistics.

Scale M SD 1 2 3 4 5 6 7 8 9

1. FOMO 24.01 8.81
2. Depression 4.16 4.29 .47∗∗∗

3. Anxiety 3.70 3.43 .46∗∗∗ .61∗∗∗

4. Stress 5.86 4.24 .51∗∗∗ .66∗∗∗ .67∗∗∗

5. Rumination 91.61 23.73 .43∗∗∗ .42∗∗∗ .42∗∗∗ .57∗∗∗

6. Boredom Proneness 24.53 9.94 .42∗∗∗ .59∗∗∗ .43∗∗∗ .52∗∗∗ .47∗∗∗

7. Social Use 21.30 3.02 .20∗∗∗ -.07 .00 .07 .08 .03
8. Process Use 26.80 4.32 .45∗∗∗ .25∗∗∗ .19∗∗ .30∗∗∗ .35∗∗∗ .19∗∗ .55∗∗∗

9. SUF 48.25 7.66 .13∗ .05 .04 .12∗ .22∗∗∗ .02 .37∗∗∗ .37∗∗∗

10. PSU 93.53 25.38 .51∗∗∗ .34∗∗∗ .35∗∗∗ .46∗∗∗ .37∗∗∗ .41∗∗∗ .23∗∗∗ .53∗∗∗ .33

Note: FOMO=Fear of Missing Out Scale; SUF=Smartphone Use Frequency; PSU=Problematic Smartphone Use.
∗p < .05.
∗∗p < .01.
∗∗∗p < .001.

Table 3
Regression analysis for negative affectivity variables accounting for FOMO
scores.

Scale B SE of B β t p

Depression .26 .15 .13 1.76 .08
Anxiety .36 .17 .14 2.05 .04
Stress .38 .16 .18 2.34 .02
Rumination .06 .02 .16 2.68 .01
Boredom Proneness .10 .06 .12 1.87 .06

Table 4
Mediation tests, examining negative affectivity variables as mediators between
FOMO and problematic smartphone use and use frequency scores.

Test B SE of B β z p

FOMO- > Depression- > PSU .18 .09 .06 2.03 .04
FOMO- > Anxiety- > PSU .20 .08 .07 2.60 .01
FOMO- > Stress- > PSU .37 .09 .13 4.05 < .001
FOMO->Rumination- > PSU .23 .08 .08 3.04 .002
FOMO- > Boredom Proneness- > PSU .29 .08 .10 3.86 < .001
FOMO->Depression- > SUF -.01 .03 -.01 -.32 .75
FOMO- > Anxiety- > SUF -.01 .03 -.01 -.31 .76
FOMO- > Stress- > SUF .03 .03 .04 1.11 .27
FOMO- > Rumination- > SUF .08 .03 .09 2.81 .005
FOMO- > Boredom Proneness- > SUF -.02 .02 -.02 -.79 .43

Note: FOMO=Fear of Missing Out Scale; PSU=Problematic Smartphone Use;
SUF=Smartphone Use Frequency.

Table 5
Reversed mediation tests, where FOMO is the mediator between negative af-
fectivity variables and problematic smartphone use and use frequency scores.

Test B SE of B β z p

Depression- > FOMO- > PSU 1.24 .23 .21 5.42 < .001
Anxiety- > FOMO- > PSU 1.48 .27 .20 5.47 < .001
Stress- > FOMO- > PSU 1.17 .23 .20 5.12 < .001
Rumination- > FOMO- > PSU .20 .04 .19 5.23 < .001
Boredom Proneness- > FOMO- > PSU .44 .09 .17 4.96 < .001
Depression- > FOMO- > SUF .12 .06 .07 1.95 .05
Anxiety- > FOMO- > SUF .14 .07 .06 2.05 .04
Stress- > FOMO- > SUF .09 .07 .05 1.30 .19
Rumination- > FOMO- > SUF .01 .01 .02 .68 .49
Boredom Proneness- > FOMO- > SUF .05 .02 .06 2.18 .03

Note: FOMO=Fear of Missing Out Scale; PSU=Problematic Smartphone Use;
SUF=Smartphone Use Frequency.
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use frequency and PSU, in order to understand negative affectivity as a
possible mechanism driving some people with higher FOMO levels to
engage in more frequent and excessive smartphone use. Finally, we
tested the FOMO scale's factor structure, including invariance assess-
ment across men and women.

We found statistically significant effects for FOMO scores with de-
mographic variables, albeit with the magnitude of effect sizes being
rather small. FOMO was related to lower age, supporting some prior
findings (Błachnio & Przepiórka, 2018; Blackwell et al., 2017;
Przybylski et al., 2013) but not others (Beyens et al., 2016; Oberst et al.,
2017); although our age range was restricted due to the sample com-
prising college students. FOMO was related to female sex, supporting
some prior research (Beyens et al., 2016; Stead & Bibby, 2017), but
opposite from another study (Przybylski et al., 2013). FOMO scores
were higher in white individuals than racial/ethnic minorities, a novel
finding for which we could not locate prior research. FOMO levels were
higher among those in non-cohabitating relationships compared to
those in cohabitating relationships. Perhaps the emotional benefits from
social support (Kawachi & Berkman, 2001) in a cohabitating relation-
ship buffer or distract people from experiencing higher levels of FOMO.
Or when partners cohabitate, they may have a higher degree of

Table 6
Standardized factor loadings for the FOMO Scale, across men and women.

FOMO Item Standardized Factor Loadings
(Overall)

Standardized Factor Loadings
(Men)

Standardized Factor Loadings
(Women)

1. I fear others have more rewarding experiences than me. .91 .91 .92
2. I fear my friends have more rewarding experiences than me. .93 .90 .93
3. I get worried when I find out my friends are having fun without

me.
.79 .72 .81

4. I get anxious when I don't know what my friends are up to. .82 .63 .86
5. It is important that I understand my friends “in jokes.” .77 .77 .78
6. Sometimes, I wonder if I spend too much time keeping up with

what is going on.
.65 .57 .67

7. It bothers me when I miss an opportunity to meet up with friends. .82 .72 .83
8. When I have a good time it is important for me to share the

details online (e.g. updating status).
.56 .57 .57

9. When I miss out on a planned get-together it bothers me. .80 .71 .81
10. When I go on vacation, I continue to keep tabs on what my

friends are doing.
.67 .57 .69

Note: FOMO=Fear of Missing Out Scale.

Table 7
FOMO invariance testing based on sex.

Model Model χ2(df) Δχ2(df) p

Configural 522.34(70) – –
Metric 543.49(79) 21.15(9)a .01
Scalar 557.01(88) 13.53(9)b .14

Note: FOMO=Fear of Missing Out Scale.
a Change in χ2(df) from Configural Model.
b Change in χ2(df) from Metric Model.

Fig. 1. SEM model with standardized factor loadings and path coefficients. Notes: FOMO=Fear of missing out; PSU=Problematic smartphone use;
Dep=Depression; Anx=Anxiety; Rum=Rumination; BP=Boredom proneness; DLD=Daily life disturbance; PA=Positive anticipation; WDL=Withdrawal;
COR=Cyberspace oriented relationships; Ovr=Overuse; Tol=Tolerance. Circles and ovals represent latent variables; squares represent observed variables. For
visual clarity, the first-order factor loadings for PSU's observed items are not pictured.
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relational control or participate more frequently in shared activities.
However, we could not find prior research on FOMO's association with
relationship status. Again, these demographic associations with respect
to FOMO should be treated with caution as the magnitude of these
findings was nominal.

Regarding our specific hypotheses, most were supported. To briefly
summarize, FOMO scores were significantly related to each negative
affectivity variable (H1), and to social smartphone use (H2). FOMO was
mildly related to smartphone use frequency, and largely related to PSU
severity (H3). Furthermore, each negative affectivity variable mediated
relations between FOMO and PSU severity; replacing PSU severity with
smartphone use frequency, only some mediation analyses were sig-
nificant (H4). Finally, FOMO was measured by a single latent construct,
with sex-based factor loading differences (H5). These findings are dis-
cussed in detail next.

Consistent with SDT (Deci & Ryan, 1985; Ryan & Deci, 2000),
FOMO was related to all five negative affectivity variables we tested
(Hypothesis 1). None of the negative affectivity variables stood out as a
substantially more potent correlate than the others in its association
with FOMO, given that all the bivariate correlations were in the 0.4 to
0.5 moderate range. These results support prior findings on the re-
lationships between FOMO with such negative affectivity variables as
depression (Baker et al., 2016; Dhir et al., 2018; Elhai et al., 2016;
Oberst et al., 2017) and anxiety (Blackwell et al., 2017; Dhir et al.,
2018; Elhai et al., 2016; Oberst et al., 2017; Scalzo & Martinez, 2017;
Wolniewicz et al., 2018). These findings call attention to previously
unexplored variables tested for relations with FOMO, including general
perceived stress, rumination, and boredom proneness. Though we
should note that Beyens et al. (2016) found support for a particular type
of stress associated with FOMO – namely, stress related to Facebook
use. Rumination, in particular, could be a consequence of experiencing
FOMO, with repetitive negative thoughts about social disconnection.
Boredom proneness, perhaps in part because of its relationship with
loneliness (Farmer & Sundberg, 1986), may drive FOMO and the con-
sequent desire for social connection and activity to buffer feeling bored.
On a multivariate basis in an adjusted regression model, only anxiety,
stress, and rumination remained significant after controlling for the
other negative affectivity variables in accounting for FOMO scores;
however, all regression coefficients were small in magnitude.

We found evidence for Hypothesis 2 in that FOMO was related to
social smartphone use, although the magnitude of this effect was small.
This finding is in line with SDT (Deci & Ryan, 1985; Ryan & Deci, 2000)
in proposing that the unmet social relatedness needs (although not di-
rectly measured in this study) accompanying FOMO drive social en-
gagement. Our finding also supports prior studies revealing that FOMO
is related to increased SNS use (Alt, 2015; Beyens et al., 2016; Blackwell
et al., 2017; Fuster et al., 2017; James et al., 2017; Oberst et al., 2017;
Przybylski et al., 2013) and social smartphone use in particular
(Wolniewicz et al., 2018). However, we found that FOMO was more
related to process than social smartphone use. Compared to social use,
increased process use of a smartphone, especially at excessive levels,
can be more detrimental to mental health (Elhai, Levine, et al., 2017;
van Deursen et al., 2015) because social technology use has specific
social capital advantages (Baek, Bae, & Jang, 2013; Kim, Wang, & Oh,
2016; Pendry & Salvatore, 2015).

We found evidence for Hypothesis 3, in that FOMO was associated
with increased smartphone use frequency (a small effect) and PSU (a
large effect). These findings are in line with CIUT (Kardefelt-Winther,
2014), proposing increased and PIU as a compensatory strategy to
regulate negative emotion. FOMO would serve as a predictor of PSU
severity, in particular, because the unmet social connectedness needs
associated with FOMO would reasonably drive an individual to in-
creasingly and habitually check their phone for social-related notifica-
tions. Moreover, habitual smartphone use is known to progress into
excessive use (Oulasvirta et al., 2012; van Deursen et al., 2015). FOMO
was also associated with PSU levels in prior research

(Chotpitayasunondh & Douglas, 2016; Elhai et al., 2016; Fuster et al.,
2017; Oberst et al., 2017; Wolniewicz et al., 2018).

Findings provide some support for Hypothesis 4. Specifically, each
of the negative affectivity variables significantly mediated relations
between FOMO and PSU; in reversed mediation analyses, FOMO
mediated relations between negative affectivity and PSU. Only rumi-
nation mediated relations between FOMO and smartphone use fre-
quency; however, reversed mediation results revealed that FOMO
mediated relations between both anxiety and boredom proneness with
smartphone use frequency. Thus, mediation results were somewhat
different when modeling PSU in contrast to smartphone use fre-
quency. In fact, levels of PSU and smartphone use frequency were
moderately correlated (Table 2). However, there is quite a differ-
ence between these two constructs. Smartphone use frequency
measurement can have large heterogeneity, as high scores could
be observed among healthy smartphone users (e.g., productive
phone use for business purposes across many hours of the day,
while also being able to enjoy off-line recreation in the evenings),
but also unhealthy users (e.g., wasting many hours on games and
social networking, while ignoring school and work requirements).
However, PSU measurement focuses primarily on the pathological
end of the spectrum, involving functional impairment associated
with smartphone use. As a result, psychopathology's relationships
with PSU are larger than with smartphone use frequency (see re-
views by Elhai, Dvorak, et al., 2017; Vahedi & Saiphoo, 2018). Thus
while PSU and smartphone use frequency were correlated, it is not
surprising that negative affectivity served as a mediator most con-
sistently between FOMO and PSU.

A significant mediating effect was also found when we used a latent
mediating model with SEM, finding negative affectivity mediated re-
lations between FOMO and PSU levels; reversed mediation revealed
FOMO as a mediator between negative affectivity and PSU.
Theoretically, FOMO should lead to negative affectivity (Beyens et al.,
2016) because of the effect that social connection has on improving
mental health (Kawachi & Berkman, 2001). Furthermore, CIUT assumes
that such negative affectivity, in turn, would predict excessive internet
use such as PSU. However, others have conceptualized and supported
FOMO as a mediator between negative affect and PSU (Oberst et al.,
2017; Wegmann et al., 2017), consistent with this study's reversed
mediation findings. Importantly, our study was cross-sectional and
therefore it is not possible to conclude whether FOMO is a cause or
mediator in accounting for PSU levels. Future research should use
longitudinal designs to understand the causal interrelationships be-
tween FOMO, negative affectivity and PSU.

According to Hypothesis 5, we found some support for FOMO being
measured by a single latent construct, supporting prior research
(Beyens et al., 2016). However, factor loadings differed between men
and women respondents. Based on higher factor loadings for women on
items involving keeping up with friends and missing out on friends’
social events, the FOMO construct might have a slightly different
meaning and interpretation for women than men. Of relevance, in
contrast to men, women report greater relatedness satisfaction
(Kashdan et al., 2009), and are more engaged in relationship main-
tenance within their social networks (reviewed in Kawachi & Berkman,
2001), including with online social networks (Kimbrough et al., 2013;
Muscanell & Guadagno, 2012). However, these sex-based findings
should be interpreted with caution, given the discrepant cell sizes be-
tween women (n= 227) and men (n=69).

The present study is unique in several ways. First, we tested trans-
diagnostic, negative affectivity variables beyond depression and an-
xiety, finding several such variables related to FOMO (stress, rumina-
tion, boredom proneness). Second, we found that each negative
affectivity variable mediated relations between FOMO and PSU se-
verity; rumination mediated the relationship between FOMO and
smartphone use frequency. These findings provide information on ne-
gative affectivity as a possible mechanism in how FOMO may drive
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PSU. However, it is possible that FOMO is a mechanism between ne-
gative affectivity and PSU, based on our reversed mediation results.
Finally, we found support for a single-factor FOMO model, and dis-
covered sex differences in the meaning of the latent FOMO construct,
which has implications for the measurement of FOMO.

The present study has several limitations that need to be addressed.
First, we used a sample of young adults—undergraduate students—and
thus, results might not be generalizable to other types of populations.
Second, we used self-report measures rather than diagnostic interviews
to assess psychopathology-related and negative affectivity constructs,
and therefore, we cannot confidently generalize our FOMO-negative
affectivity associations to specific mental disorders, such as major de-
pressive disorder or particular anxiety disorders. Additionally, the self-
report nature of our assessments of smartphone use frequency (in-
cluding social and process use) were limited, as research demonstrates
that self-reported smartphone use suffers from inaccuracy compared to
objectively-measured smartphone usage (David, Roberts, &
Christenson, 2018; Elhai, Tiamiyu, Weeks, et al., 2018). Furthermore,
our CFA and SEM models did not demonstrate excellent fit, and some fit
indices suggested less than adequate fit. Additionally, some of this
study's effects were small in magnitude, and thus should be interpreted
with caution. Finally, our research design was cross-sectional; there-
fore, it is not possible to distinguish cause from effect in our findings.
Nonetheless, results replicate and extend prior research findings on
FOMO's associations with negative affectivity and increased smart-
phone use and PSU levels. Future research could further examine FOMO
in relation to additional negative affectivity and psychopathology-re-
lated constructs and continue to explore mechanisms responsible for
FOMO's association with PIU.

Clinical implications from these findings may include emphasizing
social support resources and social-based activity in psychological
treatment. For example, behavioral activation treatment for depression
emphasizes social activity scheduling to improve mood (reviewed in
Dimidjian, Barrera, Martell, Munoz, & Lewinsohn, 2011). Individuals
engaging in PSU may also benefit from cognitive therapy techniques
(Butler, Chapman, Forman, & Beck, 2006), to reframe maladaptive
thoughts about the need for staying constantly connected with one's
social network. Furthermore, mindfulness-based interventions may
prove helpful in providing enhanced attention and focus to individuals
who struggle with distractions from their social networking sites and
smartphones (reviewed in Gu, Strauss, Bond, & Cavanagh, 2015).
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