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Abstract
Despite the popularity of the WeChat social media platform in China, investigations on its overuse potential as well as personal
characteristics being associatedwith problematicWeChat use are scarce. Against this background, correlations of personality and
Fear of Missing Out (FoMO) on rewarding experiences with problematic WeChat use were examined. Moreover, it was tested
whether FoMO would mediate the link between personality and problematic WeChat use. A cross-sectional online survey was
conducted and revealed a final sample size of N = 377 Chinese university students and staff. All participants filled in measures to
assess problematic WeChat use, the Big Five personality traits, and FoMO. Results show that problematic WeChat use was
positively related to Neuroticism, a link which was fully (cross-sectionally) mediated by FoMO. In conclusion, the present results
shed light on the overuse potential of WeChat and individual susceptibility factors.
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Social media is of major importance for today’s communica-
tion infrastructure enabling individuals around the world to
stay in contact with friends, family, and colleagues. Despite
many advantages of social media platforms, experts are con-
cerned about negative effects, including debate on a putative
pathological overuse of social media. But only little is known
about the Chinese social media platformWeChat and its over-
use potential. Against this background, the present study took
a closer look atWeChat, its functions associated with overuse,
and relations to personality variables.

WeChat is a popular multipurpose smartphone application
(Montag et al. 2018a) fromChina.Most of all, it is a messaging

application, hence, a social media platform. As such, it offers
functions such as sending and receiving voice and text as well
as picture and video messages. In addition, one can, for exam-
ple, pay merchants and friends via linking one’s bank account
to the app and can send and receive “red envelopes” or digital
monetary gifts (similar to the Chinese tradition). One can also
use city services, e.g., to book a transportation or pay utility
bills, or play games (Montag et al. 2018a). In addition,WeChat
offers the function to follow public accounts. These public
accounts can have manifold features enabling a personalized
and interactive user experience (Chan 2015). Potentially due to
the variety of functions offered by WeChat, it is the most used
social messaging app in China (We are social et al. 2019) and
the fifth most used social platform worldwide with currently
1.15 billion users (We Are Social et al. 2020). Given the user
numbers and importance of WeChat, especially in China, it
seems to be of high interest to also investigate a possible path-
ological overuse of WeChat.

The pathological overuse of WeChat could also be named
WeChat Use Disorder (WCUD) in line with “Gaming
Disorder” (World Health Organization 2019) and the nomen-
clature in the I-PACE (Interaction of Person-Affect-
Cognition-Execution) model (Brand et al. 2016). Such a pu-
tative disorder most likely falls within the category of Online
Communication Disorder (Montag et al. 2018b), which is
termed Social Networks Use Disorder (SNUD) according to
recent discussions (Montag et al. 2019). As such, a possible
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SNUD and WCUD can be deemed specific Internet Use
Disorders. Researchers emphasize that a SNUD is character-
ized by a strong concern and urge to use social media and
actually spending too much time on social media leading to
impairments in other domains of life (Andreassen and
Pallesen 2014). Similar to substance-use disorders, putative
symptoms of SNUD are salience, tolerance, mood modifi-
cation, withdrawal, conflict, relapse, and problems/
negative effects on daily life (Andreassen 2015; Griffiths
et al. 2014). In line with this, research shows that a small
proportion of individuals seems to exhibit negative conse-
quences due to the social media use, hence, possibly suffer-
ing from something such as SNUD (Andreassen 2015) (see
also prevalence estimates (De Cock et al. 2013; Smahel
et al. 2020; Wartberg et al. 2020)). However, neither
SNUD nor WCUD are officially recognized in the DSM-5
or the ICD-11 (American Psychiatric Association 2013;
World Health Organization, 2019). Moreover, it is impor-
tant to not over-pathologize everyday behavior such as
using social media. In line with this, the adoption of symp-
toms of addiction terminology to SNUD is controversially
discussed (Billieux et al. 2015; Kardefelt-Winther et al.
2017). Moreover, also the terminology is debatable:
(online) social network site addiction (Andreassen 2015;
Andreassen & Pallesen 2014), SNUD (Montag et al.
2019), and problematic social networks use (Rozgonjuk
et al., 2020) are exemplary terms having been used in pre-
vious works. In line with suggestions of the reviewers, the
present study will adopt the terms “problematic social net-
works use” and “problematic WeChat use” (i) because nei-
ther SNUD nor WCUD are official diagnoses, yet, (ii) to
not over-pathologize everyday behavior, and (iii) because
the present study is implemented on a non-clinical sample.
Nevertheless, the term “problematic” is also not without its
problems: the term does not make clear whether a position
between a healthy and a psychopathological state is
described or the end of the spectrum. In this context, it is
important to note that Elhai et al. (2020c) mentioned the
importance to apply fairness in labeling various types of
Internet Use Disorders/problematic use of a technology.
For the present work, we follow the suggestions of the re-
viewers, although “tendencies towards Social Networks
Use Disorder/WeChat Use Disorder” can be deemed as an
appropriate term in light of the aforementioned reasons, as
well. Finally, we define problematic WeChat use as exces-
sive, time-consuming use of WeChat alongside negative
consequences on one’s life such as neglecting other do-
mains of life (e.g., school, work, sleep, household, offline
friends etc.) and negative effects on well-being (see also
symptoms assessed in the questionnaire used (Montag
et al., 2018b; Pawlikowski et al., 2013)).

In line with findings on problematic social networks use,
also problematic WeChat use has been negatively associated

with variables such as mental and social health (Xue et al.
2018) and positively with depression and anxiety (Hou et al.
2019). For general associations between problematic social
networks use, including problematic WeChat use, and
depression/anxiety in Chinese samples, see Hussain et al.
(2020).

According to the prominent I-PACE model, personal fac-
tors such as stable personality traits are important predisposing
factors for tendencies towards specific Internet Use Disorders
(as the authors name it) and, hence, putatively also problem-
atic WeChat use (Brand et al. 2016). One of the most promi-
nent personality taxonomies is that personality can be de-
scribed on the basis of five broad dimensions (Fiske 1949;
Tupes and Christal 1992). Based on this taxonomy, the Big
Five of personality emerged. As stated in the light of the Big
Five, the five factors can be labeled Openness (to Experience),
Conscientiousness, Extraversion, Agreeableness, and
Neuroticism (Costa and McCrae 1992; Rammstedt and
Danner 2017). Putative associations between the Big Five
and problematic social networks use have been examined in
many empirical studies, oftentimes in Western samples and
several times specific to problematic Facebook use. Results of
these studies are not perfectly homogeneous. However, across
several studies, the protective roles of high scores in
Conscientiousness and low scores in Neuroticism have been
emphasized (Blackwell et al. 2017; Marino et al. 2018;
Sindermann et al. 2020; Wilson et al. 2010). While
Conscientiousness describes how diligent, reliable, and effi-
cient one is working and how orderly one is, Neuroticism
describes the tendency to being depressed, emotionally insta-
ble, and nervous and to worry (Rammstedt and Danner 2017).
Studies on the associations between problematic WeChat use
and the Big Five are scarce. One study reports positive asso-
ciations between all Big Five factors except Neuroticism,
which exhibited a non-significant association with problemat-
ic WeChat use (Xue et al., 2018). Another related study found
positive associations of Extraversion and Agreeableness with
use intensity of WeChat (Chen and Li 2019).

Additionally, Fear of Missing Out (FoMO) on rewarding
experiences has gained increasing attention in research es-
pecially on social media use/problematic social networks
use in recent years. FoMO is defined as “pervasive appre-
hension that others might be having rewarding experiences
from which one is absent, FoMO is characterized by the
desire to stay continually connected with what others are
doing” (Przybylski et al. 2013, p. 1841). Importantly,
FoMO must be understood as a predisposition prevalent
to a certain degree in every person rather than a psycholog-
ical or medical disorder. As such, FoMO has been positive-
ly associated with problematic social networks use and so-
cial network intensity previously (Blackwell et al. 2017;
Fuster et al. 2017; Oberst et al. 2017; Stead and Bibby
2017). This positive association is most likely explained
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by high scores in FoMO being associated with the urge to
repeatedly check upon what friends are doing/experiencing.
This desire can be followed via repeatedly/continuously
checking social media to keep track. Given the many social
functions of WeChat, it is plausible to assume that FoMO is
also positively associated with problematic WeChat use.
For a recent overview on FoMO research, see the work by
Elhai, Yang, and Montag (2020d).

The actual nature of FoMO and whether it is a trait or a
state is not definitively clarified. According to Przybylski et al.
(2013), FoMO can be seen as a mediating variable between
individual differences and social media engagement. In line
with this, several other authors conceptualize FoMO as a me-
diating variable between motivational variables and social
media engagement (Alt 2015), between need for popularity/
need to belong and Facebook use (Beyens et al. 2016), be-
tween fear of negative and positive evaluation and problem-
atic smartphone use (Wolniewicz et al. 2018), and between
life satisfaction and problematic smartphone, WhatsApp, and
Facebook use (Sha et al. 2019). Therefore, the present study
further aimed at investigating a putative (cross-sectional) me-
diating effect of FoMO in the relation between personality and
problematic WeChat use.

In conclusion the study had two major aims: (i)
Examining the associations between the Big Five,
FoMO, and problematic WeChat use: we expected
Conscientiousness to be negatively associated with prob-
lematic WeChat use and Neuroticism and FoMO to be posi-
tively associated with problematic WeChat use; (ii) testing
whether FoMO would (cross-sectionally) mediate the relation
between the aforementioned personality traits and problematic
WeChat use. Additionally, we report exploratory investiga-
tions on associations betweenWeChat activities and problem-
atic WeChat use in the Supplementary Material.

Materials and Methods

Procedure

The study was implemented online on the platform www.wjx.
cn and data collection was implemented at Tianjin Normal
University in Tianjin, China. In detail, the subjects were
senior university students, graduate students, doctoral
students, and some university staff. The students were
recruited through the elective course “Academic Essay
Writing” and staff was recruited through random invitation.
Invitation links were sent via mobile phones to a total of 479
potential subjects. N = 444 finished participation during
November 2019. Every participant received a reward of 8–12
RMB (Chinese renminbi yuan; 1 RMB= 0.15 USD (2020.10.
19)). Participation was allowed from the age of 18 and volun-
tary. Before participation, individuals had to give informed

electronic consent. The study was approved by the local ethics
committee of Tianjin Normal University, Tianjin, China. All
questionnaires were administered in Chinese language.

Sample

Initially, we aimed at recruiting at least N= 280 individuals as
correlationswere found to stabilize at aroundN = 252 individuals
when level of confidence is set at 80%, width of corridor stability
is set to .10, and expected correlations are around .10 (and after
data cleaning,N = 250 individuals was the expected sample size)
(Schönbrodt & Perugini 2013). However, response rate was high
and a total of N = 444 individuals participated in the present
study. After data cleaning (see SupplementaryMaterial), the final
sample comprised N = 377 (n = 91 men, n = 286 women) partic-
ipants. The mean age of this sample wasM= 21.64 years (SD =
5.31) with a range from 18 to 56 years.

Measures

Problematic WeChat Use

Problematic WeChat use was assessed by means of a
reformulated version of the 12-item short Internet Addiction
Test (Pawlikowski et al. 2013). Specifically, the term
“Internet” was replaced by “WeChat”. This reformulated ver-
sion in Chinese language has already been used in Montag
et al. (2018b). The items are answered on a 5-point Likert
scale ranging from 1 = “never” to 5 = “very often” and a mean
score across all items was built. The internal consistency esti-
mate (Cronbach’s alpha) was α = 0.93 in the present sample.

42-Item Big Five Short-Scale

The Big Five personality traits were assessed by administering
the 42-item Big Five short-scale (Olaru et al. 2015) in the
Chinese language (Sindermann et al. 2018). Items are answered
on a 7-point Likert scale ranging from 1 = “very strongly dis-
agree” to 7 = “very strongly agree”. In addition to the broad Big
Five factors, two to three subscales per factor can be computed.
However, the present study will focus on the broad Big Five
factors for which mean scores across all items of the respective
scale were built (after recoding responses to some items).
Internal consistency estimates of the scales as measured by
Cronbach’s alpha were α = 0.76, α = 0.76, α = 0.62, α =
0.83, and α = 0.86 for Openness (to Experience),
Conscientiousness, Extraversion, Agreeableness, and
Neuroticism, respectively.

Fear of Missing Out Scale

To assess Fear of Missing Out (FoMO), we used the Chinese
version of the Fear of Missing Out scale (Przybylski et al.

399J. Technol. Behav. Sci. (2021) 6:397–405

http://www.wjx.cn
http://www.wjx.cn


2013; Xie et al. 2018). Responses to the 10 items of the scale
are given on a 5-point Likert scale ranging from 1 = “Not at all
true of me” to 5 = “Extremely true of me”. A mean score
across all items was built. The internal consistency estimate
(Cronbach’s alpha) was α = 0.85 in the present sample.

Statistical Analysis

The R version 3.5.2 (R Core Team 2018) and R studio version
1.1.463 (RStudio Team 2015) were used for data cleaning and
analysis. The scales assessing problematic WeChat use,
FoMO, and each of the Big Five exhibited skewness and
kurtosis of less than ± 1. Therefore, an approximate normal
distribution was assumed according to Miles and Shevlin
(2001) [the only negligible exceptions were the kurtosis of
Extraversion being 1.17 in the total sample and 1.14 in women
and the kurtosis of the FoMO scale being 1.10 in men].
Accordingly, parametric tests were used.

First, descriptive statistics of all variables of interest were
calculated using the describe function in the psych package
(Revelle 2018). Next, gender differences and associations with
age were computed by t tests (Welch’s t tests whenever neces-
sary; t.test function in R base) and Pearson correlations (rcorr
function in Hmisc package (Harrell & with contributions from
Charles Dupont and many others 2019)). Cohen’s d was com-
puted as effect size of gender differences using the cohensD
function in the lsr package (Navarro 2015). Gender differences
and associations with age were of interest because previous lit-
erature suggests that both variables are related with a variety of
social media use variables (Graziani 2019; Montag,
Błaszkiewicz, Sariyska, et al. 2015b; Sindermann et al. 2020).

Aim I In order to examine associations of problematic WeChat
use scores with the Big Five and FoMO, zero-order bivariate
Pearson correlations were calculated; p-values were corrected
for multiple testing by the Holmmethod using the rcorr.adjust
function of the RcmdrMisc package (Fox et al. 2020).

Aim II One mediation model was computed based on the corre-
lations. In detail, Neuroticism was included as independent var-
iable, FoMO as a mediating variable, and problematic WeChat
use as dependent variable. The effects of age and gender were
partialed out (i.e., removed) in each association. For this, the
mediate function of the psych package was used (Revelle 2018).

Results

Descriptive Statistics, Gender Differences, and
Associations with Age

In the total sample, scores on problematic WeChat use ranged
from 1.08 to 5.00, with a mean of M = 2.69 (SD = 0.86) (see

Table 1). A histogram of the problematicWeChat use scores is
presented in Fig. 1. Of interest, 135 (35.81%) individuals
showed a score of higher than 3.00, the cutoff score for pos-
sible pathological overuse (Pawlikowski et al., 2013).

More descriptive statistics for the total sample and split by
gender are presented in Table 1. As can be seen in this table,
there were several significant gender differences found in the
present sample.

Significant positive associations with age were found for
problematic WeChat use scores (r = .23, p < .001).

Aim I: Zero-Order Bivariate Correlations of
Problematic WeChat Use with Other Study Variables

The zero-order bivariate correlations between all study vari-
ables are presented in Supplementary Table 2.

Of the Big Five, only Neuroticism was significantly asso-
ciated with problematic WeChat use scores after Holm correc-
tion (r = 0.26, p < .001). Moreover, FoMO was significantly
associated with problematic WeChat use scores after Holm
correction (r = 0.51, p < .001). Neuroticism and FoMO were
also significantly associated (r = 0.44, p < .001) after Holm
correction.

Aim II: Mediation Model

Given the results from the aforementioned correlation analy-
ses, only the following model was calculated: Neuroticism as
the independent variable, FoMO as mediating variable, and
problematic WeChat use as dependent variable. Effects of age
and gender were partialed out in the model (see Fig. 2).

The mediation model shows that the association between
Neuroticism and problematic WeChat use was completely
mediated by FoMO. Most importantly, this can be seen in
the indirect effect, whose coefficient lies within the confidence
interval, which does not include 0.Moreover, as seen in Fig. 2,
only the total effect (c) but not the direct effect (c′) of
Neuroticism on problematic WeChat use is significant.

Discussion

The present study aimed at further investigating problematic
WeChat use. Specifically, the present research endeavor
followed two major aims: (i) investigating the associations
between the Big Five, FoMO, and problematic WeChat use
to examine susceptibility factors; (ii) testing whether FoMO
would (cross-sectionally) mediate the relation between per-
sonality and problematic WeChat use. Furthermore, we pres-
ent exploratory investigations on which of the various
WeChat activities are related to problematic WeChat use
scores to examine which ones contribute to problematic
WeChat use in the Supplementary Material.
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First of all, the present sample showed a rather high mean
value ofM = 2.69 (SD = 0.86) in the scale assessing problem-
aticWeChat use and nearly 36% of the sample showed a score

which might indicate an actual pathological overuse of
WeChat (Pawlikowski et al. 2013). Therefore, the overuse
potential of WeChat is underlined by the present findings.

Fig. 1 Histogram of scores on
problematic WeChat use. The x-
axis shows the problematic
WeChat use scores (possible
range: 1–5). The y-axis shows the
number of participants reaching
the respective score

Table 1 Descriptive statistics and gender differences

Total sample (N = 377) Men (n = 91) Women (n = 286) Gender differences (t test and Cohen’s d)

Problematic WeChat use 2.69 (0.86) 3.00 (0.86) 2.58 (0.84) t(375) = 4.13, p < 0.001,
d = 0.50

Openness 4.53 (0.83) 4.75 (0.93) 4.46 (0.78) t(132.48) = 2.68, p = 0.008,
d = 0.35

Conscientiousness 4.76 (0.86) 4.67 (0.99) 4.78 (0.81) t(375) = − 1.13, p = 0.261,
d = 0.14

Extraversion 4.20 (0.66) 4.30 (0.57) 4.17 (0.69) t(375) = 1.63, p = 0.105,
d = 0.20

Agreeableness 4.93 (0.78) 4.85 (0.93) 4.96 (0.73) t(127.17) = − 1.02, p = 0.309,
d = 0.14

Neuroticism 4.60 (0.95) 4.58 (0.87) 4.61 (0.98) t(375) = − 0.23, p = 0.819,
d = 0.03

Fear of Missing Out 3.02 (0.71) 3.18 (0.74) 2.96 (0.69) t(375) = 2.62, p = 0.009,
d = 0.31
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Nevertheless, it must be acknowledged that problematic
WeChat use (and also problematic social networks use) is
not an official diagnosis, yet. Therefore, also the cutoff is
debatable.

Moreover, problematic WeChat use was positively related
to Neuroticism of the Big Five and FoMO. The positive asso-
ciation of FoMO with problematic WeChat use is in line with
previous literature on problematic social networks use
(Blackwell et al. 2017; Fuster et al. 2017; Oberst et al. 2017;
Stead and Bibby 2017). The association with Neuroticism is
partly in line with previous literature, which mostly reports
positive associations of problematic social networks use with
Neuroticism and negative associations with Conscientiousness
(but also heterogeneous results in previous literature exist)
(Blackwell et al. 2017; Marino et al. 2018; Sindermann et al.
2020; Wilson et al. 2010). Interestingly, both Neuroticism and
Conscientiousness are also related to other “addictive tenden-
cies” such as alcohol involvement (including problems due to
alcohol use) (Malouff et al. 2007) and smoking and drug use
(Terracciano et al. 2008). Finally, higher Neuroticism and low-
er Conscientiousness also play some role in predicting prob-
lematic use of the smartphone (Lachmann et al. 2017; Marengo
et al. 2020; Peterka-Bonetta et al. 2019), which is known to be
driven by social media apps (Sha et al. 2019). However, and as
mentioned above, an association between problematic WeChat
use and Conscientiousness was not evident in the present study.

We found that FoMO fully mediated the relationship be-
tween Neuroticism and problematic WeChat use. As already
mentioned in the “Introduction” section, high scores in
Neuroticism are associated with the tendency to being de-
pressed, emotionally instable, and nervous and to worry
(Rammstedt and Danner 2017). As such, higher scores in
Neuroticism are associated with a higher likelihood to suffer
from mental disorders such as major depression, likely due to
shared genetic underpinnings (Adams et al., 2019; Lahey,
2009). Therefore, the present results are in line with findings
showing that FoMOmediates the relation between depression

and problematic smartphone use tendencies (Elhai et al.
2020a), but also see the non-significant association in Elhai
et al. (2020b). In this regard, it is important to note that prob-
lematic smartphone use (also coined Smartphone Use
Disorder) can be seen as a mobile version of Internet Use
Disorder (as the authors name it) (Montag et al. 2019) and
that WeChat is an Internet-based smartphone application
(which can also be used on a desktop computer). Therefore,
problematic smartphone and WeChat use are likely to be pos-
itively associated. In light of the I-PACE model (Brand et al.
2016), the mediation effect found in the present work indicates
that Neuroticism is a predisposing factor potentially causing
negative emotionality. FoMO, in turn, might be seen as a
cognitive/affective response to these emotions ultimately lead-
ing to problematic WeChat use.

When interpreting the results, however, one needs to take
into account some limitations of the present study. First, the
present study is cross-sectional, disallowing definite causal
conclusions. Additionally, the present sample consists most-
ly of young female students which is due to the recruitment
strategy. Because most of the students asked to participate
were studying music and literature, the proportion of females
participating in the survey is relatively high. This makes the
present sample non-representative of the general Chinese
(adult) population and limits generalizability of the present
findings. Finally, we used self-report questionnaires to as-
sess all variables of interest. Self-report measures clearly
have several disadvantages. For example, previous research
shows that individuals are not accurate in estimating
smartphone use variables (e.g., number of incoming calls)
(Lin et al. 2015; Montag et al. 2015a; Rozgonjuk & Elhai
2019). To overcome this problem, future studies could track
the actual time users spend on WeChat using certain func-
tions via methods of Psychoinformatics (if possible)
(Montag et al. 2016; Yarkoni 2012). Nevertheless, we deem
it important to assess tendencies towards problematic use of,
for example, WeChat via self-report because these behaviors

Fig. 2 Mediation model of the
effects of Neuroticism on
problematic WeChat use via
FoMO
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not only rely on the time spent online, but also on the neg-
ative effects an individual experiences due to his/her use of
social media such as WeChat (see, e.g., the debate on
Internet Use Disorder (Pontes et al. 2015)).

In conclusion, we found that Neuroticism was positively
linked to problematic WeChat use via FoMO. These results
expand previous literature on problematic social networks use
which was mostly conducted on social media platforms
owned by Facebook Inc. and help to understand tendencies
towards pathological overuse tendencies of the Chinese
WeChat application in more detail.
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material available at https://doi.org/10.1007/s41347-020-00179-y.
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