o ey z
<@ sustainability ﬂw\p\py

Article

Elaboration of Social Media Performance Measures:
From the Perspective of Social Media
Discontinuance Behavior

Inwon Kang, Yiya Zhang and Sungjoon Yoo *

Department of International Business & Trade, Kyung Hee University, 26 Kyungheedae-ro, Dongdaemun-gu,
Seoul 130-701, Korea; Iwkang@khu.ac.kr (I.K.); zoeyzhang9617@gmail.com (Y.Z.)
* Correspondence: sungjoon@daejin1999.com; Tel.: +(0082)-031-273-6634

check for

Received: 8 August 2020; Accepted: 21 September 2020; Published: 25 September 2020 updates

Abstract: Social media platforms insist on the so-called “number of visits, clicking, and subscription”
as a measurement of social media performance. However, this method of measurement does not take
into account dormant user accounts and unintentional clicks or visits. To fully understand social
media performance, this study aims to examine the process of users’ discontinuance behavior from the
view of technostress creators and socialstress creators through social media fatigue. Also, this study
investigates the influence of involvement between social media fatigue and discontinuance behaviors.
To understand the impact of technostress and social stress creators on users” discontinuance behavior,
this study conducted an off- and online survey in Korea. Using Confirmatory factory analysis (CFA),
this study has a strong academic contribution because it identifies the existing methods measuring
social media performance through numbers of accounts or joining in as inaccurate.

Keywords: social media platforms; online performance; social media fatigue; social media involvement;
discontinuance behavior

1. Introduction

Facebook stated that, as of November 2019, its users in the United States reached 232.6 million [1].
In South Korea, Naver announced that around 14.1 million Koreans joined Naver Band in 2018 [2].
Naver band is a mobile application that facilitates group communication. Users can create separate
spaces to communicate with members of different groups. Social media platforms in recent years tend to
overstate their social media quantitative efficiency such as membership and clicks as a comprehensive
view of social media performance. Many marketing researchers also studied social media performance
by focusing on a range of social media usages such as number of accounts, subscribers, registrations,
visits, and joining of a social media platform (joining-in) [3-5].

However, performance recognized by platforms in this way might not reflect the actual use of
social media because dormant accounts or unintentional visits or clicks inflate social media statistics.
A survey report revealed that, in the last year, 42% of Facebook’s users said that they took a break for a
period of one week or more and 26% said that they deleted this app from their cell phone [6].

In this regard, it is inevitable that inactive users, who are not participating in logging in actively,
are trying to reduce their use, or leave their accounts dormant, are easily ignored and included
to exaggerate social media performance. Therefore, a comprehensive examination of social media
performance is necessary.

Since there is little previous research that examined why users quit using social media [7,8] or that
focused on users’ inactivity and reduced participation, this study aims to be an inclusive examination
not only of users” avoidance of social media but also of their reduction in platform usage. That is,
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in addition to the users who quit using social media, dormant and inactive users are also of great
significance and should be considered as losses for social media performance. The key question is as
follows: Why are dormant and inactive users so important to social media performance? In order to
answer this question, it is necessary to find the reason for users’ inactivity or abandonment of their
accounts. Following this line of thought, when users feel overwhelmed, tired, or dissatisfied, they may
try to reduce their usage of or may even close their social media.

Previous research dealing with determinants that induce user fatigue and inactive performance
largely focused on technostress, which involves techno overload, information overload, techno
complexity, invasion concerns such as invasion of privacy or work, and so on [8,9].

As social media provides services for users which allow them to reveal information about
interpersonal relationships and to facilitate social connection, it helps users to disclose not only their
personal information but also thoughts and feelings in emotional text. In addition, individuals also
aim to be integrated with others by using social media. Users feel satisfied if they share details of their
lives with others but become anxious when they have no idea what their friends are up to on social
media, which might result in individuals needing to repeatedly check their Social Network Service
(SNS) platforms, thus triggering discontinuance behavior [10].

Therefore, excessive social media usage for emotional satisfaction or maintenance of social
connections can result in users’ social anxiety and reduction in social media usage [10,11]. Thus, in
order to determine the causes of dormant social media accounts, users’ emotional needs and their
anxiety about missing out when separated from their main group must be considered.

More importantly, even if users feel exhausted while using social media, strong links to social
media, such as keeping in touch with friends or sharing online information, weaken their intention to
reduce usage or to quit [12]. Focusing on the connection between users and social media is a significant
issue because, if users leave social media, they give up these online connections.

Users’ connection with social media has been widely explored by researchers regarding social
media addiction but are rarely explored regarding social media discontinuance. Thus, the degree of
individuals’ connection with social media is another important mechanism to examine regarding social
media performance in this study.

In summation, this study seeks to explore the factors that induce social media breaks by considering
social media fatigue and its determinants. As such, the results show that social media fatigue has
a positive influence on user’s discontinuance behavior. Also, in order to elaborate social media
performance measurement, this study uses “oblivion” in the analysis to measure dormant users’
discontinuance behavior. Lastly, the study points out that high social media involvement weakens
users’ oblivion and opt out behaviors. This study provides policy suggestions for social media
providers in examining social media performance more precisely.

2. Theoretical Background

2.1. Quantifying Social Media Contributions: The Genuine Performance Measure

In recent years, with the development of social media, measuring social media performance
has attracted many scholars. Prior research measuring social media performance mainly addressed
quantitative contributions from social media in various ways.

According to innovation diffusion theory, the performance of social media is about how users
accept social media as it evolves as a new technology tool [12]. Thus, most prior research has considered
social media performance in terms of the number of accounts, subscribers, and websites visited [3].
In addition, as contributions to social media, users” active participation can be expressed from three
aspects: likes, comments, and shares. Table 1 shows the quantified contributions of social media
platforms’ performances, as evaluated in previous research.
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Table 1. Relevant study for social media contribution measures.

Researchers Social Media Quantified Contributions Social Media Forms
[13] number of visits, comment frequency Social Networking (Facebook, Myspace)
[14] number of tags, number of additional taggers Social Tagging (StumbleUpon)
[15] number of views of videos, number subscribers Media Sharing (YouTube, Flickr)
[16] number of members, number of return visit Blogs (Blogspot)
[17] number of retweets, number of “likes” Microblogging (Twitter)
[18] numbers of visitors, number of active users Wikis (Wikipedia)
[19] number of web clicks Search engine (Google Search)
[3] number of retweets, number of active users Social Networking (Facebook)

Based on these studies on social media’s quantitative contributions, which are overall recognized as
social media performance, many studies also investigated a variety of measuring methods. The authors
in [20] created a measuring tool called the “social media index,” which not only includes Google links,
technology ranking, post frequency, numbers of comments, Facebook links, Twitter friends, and blog
popularity but also considers social media activities that users perform on other social media platforms,
to measure social media performance from a comprehensive perspective. The authors of [21] suggested
a social business model to measure social media performance that includes WC, which refers to the
number of clicks through content on social media and comprises additional actions such as following
an account, expanding an advertisement, favoriting an account, retweeting, or replying.

Other researchers have disagreed that the quantitative contributions mentioned above could
be considered social media performance and could be measured by calculated tools or methods.
The authors of [9] focused on examining users leaving or switching to other platforms and tried to
determine what caused this kind of social media discontinuance behavior. The findings of [9] expanded
our understanding of social media performance and provided a more comprehensive view of social
media performance measure.

Therefore, due to the debate over whether quantified contributions should be considered the
genuine performance of social media or whether the present measuring methods can be used to
determine the actual performance of social media must also be considered.

Moreover, in addition to users who stopped using social media, dormant accounts include users
who constantly reduce social media use and gradually participate less on social media platforms.
Dormant accounts also apply to those users who have either forgotten their social media account
username or password. As such, these users might be inactive for a long period on social media.
However, as soon as they get hold of their username or password, they can be active again. As of July
2019, around 40% of Instagram users in the United States were inactive or middle users [2]. Therefore,
when identifying and measuring genuine social media performance, not only users who quit using
social media but also dormant ones with reduced social media consumption should be included.

Since users who stop using social media completely cannot be considered participants in social
media performance but rather negative influences on genuine long-term performance of platforms,
this study also aims to consider dormant accounts as loss of social media performance. Since both
closed and abandoned accounts could easily be exaggeration in social media performance, it is more
appropriate to examine dormant users as negative like those who wholly shut down their accounts
when measuring social media performance.

2.2. Importance of Social Media Discontinuance Behavior

Discontinuance intention is defined as the intention of an individual to reduce their use frequency
of a particular product or service and to no longer use it or to switch to another product or service.
In the context of social media, users have begun to discontinue using social networks that they used
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to use. Qzone, once the third largest social media platform in China, also lost popularity in 2015,
and users identified that they wanted to quit and to move to private, closed SNS platforms, such as
WeChat [5].

In this study, we regard social media discontinuance behavior as not only opting out, which is user
avoidance of particular social media platforms, but also oblivion, which describes a gradual reduction
in social media usage [7]. Oblivion is a reduction in users’ perception of a system as convenient and
useful among many factors that determine the quality of the information system. Since information
systems are used for various purposes across different fields, usability is a concept that has been
measured and structured in different ways with the development of information systems [8]. It is a
somewhat ambiguous and subjective concept, but it has the advantage of being able to clearly evaluate
a specific information system.

The determining factor of social media discontinuance behavior has been explained in various
ways. Users’ discontinuance intention could be explained by stimulus needs, WOM (word of mouth),
and curiosity resulting from various needs, tastes, and constraints in previous studies [22]. To make
the right decision on which social media platform to use, users are more likely to trust information
acquired through reference groups or WOM and to select new products or services based on them.
Therefore, WOM can influence users’ discontinuance behavior [22]. Discontinuance behavior is also
inhibited by factors such as satisfaction and habit or is caused by perceptions such as guilt, self-efficacy
to discontinue, and social overload [23,24].

Dissatisfaction with social media’s features or services may induce users’ cessation of social media
usage [25]. Social media discontinuance is especially relevant in situations where users consider it
problematic, such as when they are overwhelmed by updated technology or perceive their individual
privacy to be at risk [23]. In such a situation, users might intend to stop using the technology to avoid
the overwhelming situation by changing their behavior and might then develop discontinuous usage
intentions [8]. The following section provides an overview of prior research on fatigue that supports
the present study’s theoretical assumptions.

2.3. An Overall Process Driving Social Media Discontinuance Behavior

2.3.1. Social Medjia Fatigue Driving Discontinuance Behavior

It is necessary to reexamine social media performance by considering that users’ discontinuance
behavior cannot be regarded as performance achieved by social media platforms; there is a need to
systematically recognize the factors that induce users’ discontinuance behavior.

Different definitions for fatigue have been suggested by researchers in different fields [26,27].
In clinical studies, fatigue is described as a subjective feeling of tiredness, “an overwhelming sense of
tiredness, lack of energy, and a feeling of exhaustion associated with impaired physical and cognitive
functioning” [28]. In psychology studies, fatigue is defined as “reduced force production, loss of
exercise capacity, increased sense of effort or perception of force” [29]. From the above definition,
social media fatigue is defined as social media users’ tendency to back away from social media usage
when they become overwhelmed with too many sites, too many pieces of content, too many friends
and contacts, and too much time spent keeping up with these connections [30]. In recent years,
an increasing number of social media users fade away from social media platforms because they are
experiencing tiredness, a phenomenon defined as “social media fatigue” [31], caused by some social
media stress-creating conditions such as too much information and too many friends and contacts [23].
Social media platforms such as Facebook and Twitter have reportedly caused user dissatisfaction by
exceeding the personal information exposure risk by providing too many contacts or an overload
of information which users do not really need [32,33]. Based on the above definitions, social media
fatigue can be described as social media users’ tendency to fade away from social media usage when
they become exhausted by too many contacts, too much information, and too many followers [23].
Users who feel exhausted when using social media may also consider that they are wasting too much
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time on specific platforms and feel that they are forced to consciously determine their relationships on
social media, to which is difficult to adapt.

2.3.2. Stressors Driving Social Media Fatigue

Social media fatigue has been explained in various ways in previous research. Prior studies
have mostly focused on stressors that cause social media fatigue. The stressors inducing social media
fatigue can be mainly divided into technostress and socialstress [8]. Technostress refers to the stress
social media users feel when they use information technology [34]. Information and communication
technologies (ICT) engage people in heavy use of social media. Although providing convenience
to users, excessive use and rapid ICT evolution can cause users to feel stressed [35]. Technostress
creators include techno overload, techno invasion, techno complexity, techno insecurity, and techno
uncertainty [36]. These technostress creators are also applicable to social media fatigue. Based on this,
the authors of [37] divided technostress into social interaction overload, invasion of work, and invasion
of privacy and examined the relationship between these technostress creators and social media fatigue.
The authors of [23] empirically validated technostress creators (social overload) as the determinants
of social media fatigue. Stress creators experienced while using social media can cause discontinued
use. Furthermore, the authors of [38] identified overload as a representative stressor of technostress.
Based on this, the authors of [35] proposed that information, social, and system feature overload can
be directly linked to social media fatigue.

On the other hand, socialstress refers to the stress felt by individuals when they perceive that they
pay too much attention to others’ demands [9]. The main purpose of social media is social connection;
thus, socialstress is important for understanding social media’s negative consequences, such as social
media fatigue and discontinuous usage [23]. However, less research has explored social media fatigue
from the psychological perspective. Several psychological factors can contribute to social media fatigue,
including depression and anxiety [10,11]. Anxious and depressed users show high engagement in
compulsive social media use to relieve themselves from stressful symptoms, and their excessive social
media use results in social media fatigue. Table 2 illustrates features of social media fatigue that have
been discussed in previous studies. The various features were used by different authors to examine
social media fatigue among social media users. The ticks indicate features used by different authors to
examine social media fatigue.

Table 2. Studies examining antecedents of social media fatigue.

Antecedents of Social Media Fatigue

Authors Techno. Social Information Inva.sion of Invasion System Feature Depression Anxiety
Complexity Overload Overload Privacy of Work Overload
22] v v v v
(39] v v
Bl v v v
ol v v v
(11 v v
[37] v v v
a1l v v
1o v v
[41] v v
] v v

v = Indicates antecedents of social media fatigue that have been studied by different Authors.

Socialstress plays an important role in understanding social media fatigue, but little research has
studied it from the users” psychological perspective. The characteristics of social media, for example,
Facebook’s mission “to make the world more open and connected”, encourage users to show themselves
on social media [42]. The higher the level of self-disclosure that individual has, the stronger the social
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demand that they experience [43]. Thus, it is reasonable to assume that self-disclosure is related to
socialstress. Furthermore, socialstress, which refers to the stress of excessive social demands, could
result in social media fatigue [22]. More so, in recent years, a psychological term, “Fear of missing out”
(FoMO), which refers to the desire to stay continually connected with what others are doing, has been
widely applied in the research of social media use [44]. Various FoMO studies have suggested that high
levels of FOMO have negative psychological and physiological consequences [12,45]. Individuals with
high levels of FoMO are more likely to excessively engage in social activities, resulting in socialstress.
Therefore, it is likely that high levels of FoMO and self-disclosure could induce social media fatigue
indirectly despite the relative lack of studies on this topic.

2.4. Social Media Involvement

Involvement is usually defined as “a person’s perceived relevance of the object based on inherent
needs, values, and interests” [46]. The role of involvement in products or services has long been
studied, and many important marketing models have addressed its conceptualization and measurement.
The degree of attention and elaboration is indicative of one’s involvement level. The level of involvement
impacts the degree of learning and the effect of a communication message on its recipients [47-50].
Moreover, a high level of involvement leads to greater attention and interest in the product or
service and a more positive attitude towards both. Studies have also demonstrated that involvement
significantly affects users’ processing of information and their behavioral intentions, thus mediating
users’ discontinuance behavior [46].

Regarding the extent of enthusiasm that individuals feel when they care deeply about the products
or services [48], it is also viewed as a multidimensional concept that comprises not only behavioral
(actions) but also cognitive (thoughts) and emotional (feelings) aspects [49]. Based on this, social media
involvement can be regarded as the intensity of social media activities and the frequency with which
social media users engage in them [50]. The authors of [46] conceptualized the levels of individuals
according to their tendency to communicate, share, or promote activities in a social information
exchange process. Generally, social media involvement manifests through posting pictures, connecting
with friends, logging in frequently, and using social media credentials to log in to other sites, along with
completeness of personal information provided on individuals’ profiles [46]. On YouTube, social media
involvement is manifested through user activities such as liking, disliking, commenting, sharing,
uploading videos, and viewing videos [50]. Figure 1 illustrates how technostress and socialstress
positively cause fatigue in social media users, thus increasing users’ discontinuance behavior.

Technostress "

creators + Social media Discontinuance

i -Z :
: - fatigue ! behavior
Socialstress ‘
1
creators :
I
1
]
]
]
1
----- :' -
( Involvement i

Figure 1. An overall process driving social media discontinuance behavior.

Therefore, the present study seeks to contribute to the literature involving social media
discontinuance behavior through investigating social media fatigue, which greatly drives users’
discontinuance behavior, by paying attention not only on technostress creators but also on users’
psychology traits involving self-disclosure and fear of missing out that induce socialstress. Moreover,
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beyond the overall process, this study also tends to suggest social media involvement as a significant
mediating role and to see through its controlling effects during the whole process.

2.5. Research Hypotheses

2.5.1. Technostress Creators and Social Media Fatigue

With the increasing use of social media, the issue of privacy has become ever more important
especially in the online environment [10]. Research has proposed that privacy is a concern which
most social media users consider [51]. Social media has the potential to facilitate privacy breaches
as many social media platforms have integrated location-based services that make users’ specific
locations transparent to others [52]. This can make users feel pressured and can ultimately induce
negative attitudes towards social media use [53]. Despite this, strategies from social media platforms
still do not pay much attention to protecting user information. Consider, for example, how Facebook
continues to maintain a liberal privacy viewpoint and how Google recently announced major changes
to privacy among its properties. The authors of [39] found that individuals with higher privacy
concerns were more likely to experience social media fatigue and to further cause social media
discontinuance behaviors.

Furthermore, with the development of information technology, social media creates a channel in
which individuals can not only disclose themselves but also have more channels to gain information
than before. However, this vast information can be irrelevant or can even appear to be “junk”
information, such as gossip or product advertising [41]. Excessive information can be a burden on
social media users since the information processing requirement exceeds their processing capability.

Information which exceeds the needs of individuals burdens and confuses them, influences their
ability to set priorities, and makes prior information much harder to recall [54]. The outcomes of
overload are fatigue and feelings of stress. That is, higher levels of perceived information overload
significantly predict greater stress [55].

In addition to information overload and privacy invasion, technology complexity is an antecedent
of social media fatigue in prior research. Technology complexity in working situation is the degree
of effort required to use the technology [35]. Prior research has shown that information technologies
are becoming more and more complex [56]. However, this is in opposition to the original intention
of individuals using SNS. Unlike professional technology in work contexts, individuals use social
media in nonworking environments to seek entertainment and to pass time [8,57]. Further, research
has shown that individuals use social media applications much more frequently than ever before; thus,
the technology of social media cannot be too complicated and needs to be easily mastered and used [58].
If users find that the technology of social media is too difficult to master and that they need to spend
time and effort to learn how to use it, they may feel frustrated and anxious, which results in social media
fatigue [59]. This is consistent with the limited capacity model, according to which there is a capacity
limit for humans to process added features. Moreover, according to cognitive load theory, human
cognitive overload arises when the individual’s cognitive resources require completing a task which
exceeds the resources retained in their cognitive structure. If the technology of social media is highly
complex for users and they perceive that the costs of learning and using the social media’s features
outweigh their benefits, social media fatigue occurs. Hence, we develop the following hypotheses:

Hypothesis 1 (H1): Privacy invasion has a positive effect on social media fatigue.
Hypothesis 2 (H2): Information overload has a positive effect on social media fatigue.

Hypothesis 3 (H3): Technology complexity has a positive effect on social media fatigue.
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2.5.2. Socialstress Creators and Social Media Fatigue

Social overload is described as a situation in which users perceive too many social demands, such
as being responsible for friends, helping them solve their problems, or pleasing them in the online
space [60]. The authors of [61] proposed the socialstress concept in social psychology. When the number
of users increases, individuals have to increase social contacts and connections, which can result in
negative consequences, such as stress and abandoning social contacts. SNSs are like virtual societies,
with socialstress existing in this context. It is likely that individuals feel stressed on social media
when they perceive that they pay too much attention to others” demands [9]. Such responsibilities are
stressful due to unwanted social demands, including receiving too many friend requests from casual
acquaintances, paying too much attention to friends’ posts on social media, and taking too much care
of friends” well beings on social media. These excessive communications which exceed individuals’
demands may disrupt their daily life or work and may cause feelings of depression and confusion [40].

Self-disclosure is described as individuals voluntarily and intentionally revealing themselves
to others, including thoughts, feelings, and experiences [62]. According to social exchange theory
(SET), the motives of individual’s self-disclosure could be explained in three ways. First, the intention
that individuals want to exchange their thoughts and emotions can drive individuals engaging in
self-disclosing [63]. SET views interpersonal interactions from a cost—benefit perspective; cost and
benefit are able to determine knowledge-sharing behavior. Self-disclosure is regarded as an intrinsic
benefit when it is higher than the perceived costs [64]. Furthermore, when an individual expects
someone else to do the same things as themselves, receiving an intangible benefit, they are engaged in
self-disclosure [62]. As such, self-disclosure is not only a factor of social media use but also a motivation
for social communications.

To satisfy their needs for social communication and to receive social recognition, social media
users with higher levels of self-disclosure are more likely to update their status or profile pictures
frequently [65]. According to a research of the Pew Internet and American Life Project, the purpose
for individuals using social media is to maintain contact with current friends and family as well as to
reestablish connections with old friends [43]. Thus, it is not surprising that social media is characterized
by high amounts of self-disclosure because it is a crucial element in relationship development [66].
Accordingly, it is reasonable to assume that the higher the self-disclosure levels that users have, the
more likely they will perceive social overload.

With the development of internet technology and computing environments, social media users
are surrounded by a huge amount of network information. As users’ dependence on social media
increases dramatically, their emotion and decisions are easily affected, especially when they browse
social networking sites like Facebook, Twitter, and other social networking sites, which constantly
provide timely feedback on the latest development of their friends’ activities [42].

FoMO is a pervasive apprehension that others might have rewarding experiences from which
one is absent. It is characterized by the desire to stay continuously connected with what others are
doing [67,68]. Specifically, users are worried about missing a party, vacation, or any other social
event and that they cannot refuse any offer [69]. Based on the compensatory internet use theory [70],
people may turn to online spaces to satisfy psychological needs such as relatedness. To seek this sense
of relatedness, individuals with higher levels of FoMO are more sensitive about their social bonds.
The higher the level of FoMO that they have, the more they are likely to continuously connect with
others and to update themselves on what others are doing [71]. Thus, it is reasonable to assume that
FoMO is positively associated with social overload. Hence, we tend to suppose the following:

Hypothesis 4 (H4): Self-disclosure has a positive effect on social overload.
Hypothesis 5 (H5): FoMO has a positive effect on social overload.

Hypothesis 6 (H6): Social overload has a positive effect on social media fatigue.
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2.5.3. Social Media Fatigue and Discontinuance Behavior

Social media fatigue is related mostly to stressors, to which individuals may have negative
emotions such as tiredness, boredom, indifference, and lower interest [40]. Users’ reactions to these
negative emotions, such as trying to avoid stressful situations, can change their behavior and can
consequently cause them to have a stronger intention to discontinue using social media [72].

Prior research suggested that an individual who is exhausted from doing something develops an
intention to change his or her behavior or an intention to discontinue the stressful behavior [72,73].
Users exhausted from social media can decide to discontinue social media use [9,24,72]. Social media
fatigue can result in shorter social media browsing times, a reduction of usage, a decrease in enthusiasm,
and promotion of negative impressions and attitudes toward social media. In this study, we use
the term oblivion, which refers to gradually reducing usage behavior, and opt out, which refers to
avoidance of social media behavior, to explain the social media discontinuance behavior. Thus, we
suppose the following;:

Hypothesis 7 (H7): Social media fatigue has a positive effect on oblivion.

Hypothesis 8 (H8): Social media fatigue has a positive effect on opt out.

2.5.4. The Mediating Role of Involvement

Previous studies have proven that individuals who are strongly involved in social media are
emotionally attached to social media easily. They feel distressed when they cannot use social media,
and they fail to reduce their social media usage [74]. It was also suggested that individuals with
high levels of social media involvement generally have more years of experience in social media and
more friends on social media than individuals with low levels of involvement. Thus, even though
information overload, social overload, and privacy invasion risk could cause user discontinuance
behavior, high levels of involvement could weaken the influence of social media fatigue on users’
discontinuance behavior.

On the other hand, individuals with low levels of social media involvement generally have limited
interest in using social media due to information overload or invasion privacy. Low-level involvement
would make the influence of social media fatigue on discontinuance behavior much stronger. Thus,
we developed the hypotheses below:

Hypothesis 9 (H9): [nvolvement will mediate the effect of social media fatigue on discontinuance behavior.

Hypothesis 9a (H9a): The effect of social media fatique on oblivion will be weakened when the level of
involvement is high.

Hypothesis 9b (H9b): The effect of social media fatigue on oblivion will be strengthened when the level of
involvement is low.

Hypothesis 9¢ (H9c): The effect of social media fatigue on opt out will be weakened when the level of involvement
is high.

Hypothesis 9d (H9d): The effect of social media fatigue on opt out will be strengthened when the level of
involvement is low.
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3. Material and Method

3.1. Sampling

This study seeks to investigate factors leading to social media fatigue and the effect of fatigue
on user behavior. For this purpose, respondents who represent social media users from Gyeonggi
province, South Korea were selected as research targets on the basis of their rich experiences using SNS
actively. These respondents were asked to answer the designed questions according to their general
experiences using SNS. For example, in the question on privacy invasion, they were required to indicate
their feelings on whether their privacy information could be traced easily because of activities on SNS.

In addition, this study applied quota sampling reflecting gender, age, usage level, and occupation
in order to collect the sample of social media users and to accurately reflect the characteristics of
the population.

The quota sampling comprised two steps. The first step was to select the cities from Gyeonggi
province in South Korea. Gyeonggi province is the largest province in south Korea. Approximately
40 percent of the country’s population resides in this province. After the selection of cities, the researchers
conducted the second step, which was to select respondents from the various cities. The researchers
were able to distribute the questionnaire electronically using Google forums to reach more people
by sending direct messages with the survey link to respondents through Kakaotalk and Facebook
messages and by sharing the link on some Facebook groups. In order to motivate respondents,
online coupons were presented as a reward for their participation. Besides using online sites to
share questionnaires, the researchers visited some of these cities and began to approach respondents.
Respondents who accepted filling out the questionnaires were presented with a small souvenir as a
reward for participating in the research project.

Online and offline, a total of 250 questionnaires were distributed and 232 questionnaires were
considered valid for the analysis; 18 questionnaires were not answered properly and were excluded.

3.2. Constructs and Measurement Items

This study constructed measurement items by using previous studies for each variable. Some of the
measurement items were adapted directly from previous studies. For example, the same measurement
items from [75] were used to measure social media fatigue, while others were modified to fit the
objective of this study. A confirmatory analysis test was performed to confirm that the items measuring
the various constructs were valid. The questionnaire used consisted of five-point Likert scales with
anchors ranging from “strongly disagree (=1)” to “strongly agree (=5)". Except for 4 demographic
variables, 29 items were designed for 9 constructs. The measurement items were collected from
different previous researches and modified in order to match the current research context appropriately,
as shown in Table 3.

Items measuring privacy invasion were adapted and modified from those developed by [37].
Measurements of information overload were developed on the basis of the concepts introduced
by [39]. As a means of testing the technology complexity, three questions were generated based
on concepts from the study of [72]. Measurement items from [76] were adopted and developed to
measure users’ self-disclosure. FoMO was assessed by developing four item questions according
to [67]. Measurement items from [40,75] were used to measure social overload and social media fatigue,
respectively. Measurement items from [77,78] were used to test opt out and oblivion, respectively.
To measure social media involvement, concepts from [79] were adapted and used.
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Table 3. Measurement item.

11 0f 22

Constructs

Measurement Items

Researcher

Privacy invasion

I usually have this awkward feeling that using SNS can be monitored easily.
I often feel that my activities using SNS can be traced easily and, as such, my privacy
will be compromised.
I often feel that my privacy using SNS can be breach by my employer via tracking
my activities.
I often feel that social media makes me provide a lot of personal information.

[37]

Information overload

I think the huge amount of information available on social media often troubles me.
I usually feel that, on a daily basis, the quantity of information that I have to process
on social media is overwhelming.

T 'usually discover that, while using social media, only a small part of the information
is relevant to me.

I think there is lots of information on social media regarding my friends which is
generally difficult for me to handle.

[39]

Technology complexity

In general, social media is difficult to control.

The features of the social media that I use are often more complicated than the tasks I
have to do using these features.

Social media usually makes me feel that I have little control over my activities.

[72]

Self-disclosure

Generally, I have a detailed profile on social media.
Normally, I upload huge amounts of information about myself on social media.
Generally, I do not bother placing my personal information on social media.
My profile picture on social media usually tells a lot about me.

[76]

FoMO

Overall, I worry that social media gives rewarding experiences to users other
than me.
Overall, I get worried knowing that my friends are having fun on social media
without me.
Opverall, not knowing what my friends are doing on social media makes me worried.
Overall, when I have a good time, I feel it is necessary to share my detailed
information online.

[67]

Social overload

Usually when I am using social media, I tend to focus more on my friend’s post.
On social media, I usually show a lot of care towards my friends’ welfare.
While using social media, casual associates often send me friend requests.

[40]

Social media fatigue

Generally, when using social media, I feel exhausted.
Generally, I waste a huge amount of my time on social media.
Generally, using social media puts me under a lot of pressure.

[75]

Social media Involvement

When I learn of a new social media site, I will hastily invite my friends to join.
Usually, I log onto social media sites at least once a day.
This social media site’s ability to expand social relationships is better than other
social media sites overall.
This social media site’s ability to share information is in a timely manner overall.
This social media site’s ability to manage social relationships is effective overall.

[79]

Oblivion

This social media site makes me think of decreasing my time of use, generally.
This social media site makes me want to use the service less frequently, in general.
This social media site no longer draws my interest overall.

[80]

Opt out

This social media site usually makes me regret choosing this service.
This social media site usually makes me want to unregister.
This social media site usually makes me want to use another social network site in
the future.
This social media site makes me want to use it far less than today
in the future, generally.

[77]

4. Results

4.1. Sample Characteristics and Correlations

The questionnaire in this study was conducted through online and offline surveys in Gyeonggi
province, South Korea. A total of 250 questionnaires were distributed, of which 232 were valid
questionnaires. According to the sample statistics, the gender difference was not large, with 105 males
(45.3%) and 127 females (54.7%) participating. As far as the age structure of the sample is concerned,
72 (31.1%) of them were between 20 to 29 years, 94 (40.5%) were between 30 to 39 years, 42 (18.1%)
were between 40 to 49 years, and 24 (10.3%) were over 50 years. The average daily social media access
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times were 38.4% for 1 h to 3 h, followed by 32.8% for 30 min to less than 1 h, 42 (18.1%) for more than
3 h, and 25 (10.7%) for less than 30 min. For occupation of respondents, students were the highest,
with 117 (50.5%), followed by officers (62; 26.6%), self-employers (31; 13.4%), and others (22; 9.5%).
The characteristics of the sample are detailed in Table 4 below.

Table 4. Demographic characteristics.

Item Characteristics Frequency Ratio
Male 105 45.3%

Gender Female 127 54.7%
Total 232 100%

20-29 72 31.1%

30-39 94 40.5%

Age 4049 2 18.1%
Over 50 24 10.3%

Total 232 100%

Less than 30 min 25 10.7%

30 min-1 h 76 32.8%

Daily average social media access time 1h=3h 89 38.4%
More than 3 h 42 18.1%

Total 232 100%

Student 117 50.5%

Officer 62 26.6%

Occupation Self-employed 31 13.4%
Others 22 9.5%

Total 232 100%

Table 5 shows the mean, standard deviation, and correlation matrix of the constructs used in this
study. Regarding correlation among constructs, social opt out showed the highest correlation with
oblivion (0.637, p < 0.001). Between the relationship of technostress creators and users’ social media
fatigue, information overload was found to be correlated with social media fatigue at the highest
level (0.389, p < 0.001). The relationship between social overload and social media fatigue showed a
relatively high level of 0.325 (p < 0.001), whereas users’ social media fatigue showed a higher relevance
(0.374, p < 0.001) on oblivion compared to users’ opt out of social media (0.294, p < 0.001).

4.2. Measurement and Validation

The research model (see Figure 2) in this study consists of eight constructs with interrelated causal
paths, which requires a structural equation model (SEM) analysis. SEM analysis requires constructs to
be assessed by confirmatory factor analysis (CFA) to examine convergent and discriminant validity. CFA
results were obtained using the software package AMOS. Table 5 shows that t-values for all standardized
factor loadings of items are significant at p < 0.001, indicating item reliability. The evaluation was
performed using the following three criteria: the composite reliability (CR) should be at least 0.7 [70],
the average variance (AVE) of the extraction should be at least 0.4 and greater than 0.5, and all projects
loads should be greater than 0.7 [71]. As shown in Table 6, the composite reliability is from 0.774 to
0.927 and the average variance extracted values also meet the requirement of exceeding 0.40 at 0.494 to
0.794. As such, the convergefigurent validity of measures used in the study is demonstrated.
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Table 5. Correlations among constructs.

13 of 22

Privacy Information Technology . Social Social .
Constructs Invasion Overload  Complexity Self-Disclosure FoMO Fatigue Overload Oblivion Opt Out
Privacy 1.00
Invasion
Information o
Overload 0.253
Technology .
Complexity 0.117 0.275 1.00
Self-Disclosure 0.038 0.059 1.00
FoMO 0.076 0.076 0.075 1.00
Social 0.318 *** 0.389 ** 0.15 0.075 0.031 1.00
Fatigue
Social 0.353 #* 0.178 #** 0117 0.189 % 0129  0.325 % 1.00
Overload
Oblivion 0.267 *** 0.257 *** 0.113 0.032 0.022 0.374 *** 0.078 1.00
Opt Out 0.232 *** 0.296 *** 0.195 *** 0.076 0.016 0.294 *** 0.043 0.637 *** 1.00
Mean 2.851 2.517 2491 2.460 2.550 2.807 2.495 1.951
S.D. 0.851 0.697 0.418 0.464 0.859 0.820 0.782 0.735
***p <0.001, * p < 0.01, and * p < 0.05.
Technostress creators Discontinuance behavior

Privacy invasion

Information overload

Technology complexity

Social stress creators

Social media
fatigue

7|

Oblivion

Self- disclosure

FoMO

Social overload

-
T~

Opt out

Figure 2. Research Model.

In addition, the authors of [80] suggested that loadings over 0.30 meet the minimal level, over 0.40
are regarded as more important, and over 0.50 are practically significant. The loading of items on their
corresponding constructs should be greater than 0.32, and loadings over 0.71 are excellent, over 0.63
are very good, over 0.55 are good, and over 0.45 are fair. Thus, in this study, all loadings appear to be
significant loadings.
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Table 6. Confirmatory factory analysis (CFA) results.

Constructs Items Factor Loading S.E. Std. Loading t-Value CR AVE
P11 1.000 - 0.552 -
. . ) P12 1173 0.105 0.763 11.193 ***
Privacy invasion 0.784 0.510
PI3 0.857 0.089 0.463 9.643 ***
PI4 0.787 0.101 0.305 7.820 ***
101 1.000 - 0.320 -
102 1.690 0.181 0.835 9.329 ***
Information overload 0.850 0.600
103 1.668 0.179 0.828 9.325 ***
104 1.064 0.152 0.313 6.978 ***
TC1 1.000 - 0.473 -
Technology complexity TC2 2.193 0.476 1.091 4.610 *** 0.774 0.568
TC3 1.261 0.206 0.341 6.124 ***
SD1 1.000 - 0.385 -
SD2 1.456 0.293 0.318 4.964 ***
Self-disclosure 0.882 0.660
SD3 1.849 0.346 0.552 5.342 ***
SD4 1.727 0.324 0.496 5.326 ***
FM1 1.000 - 0.428 -
FM2 1.507 0.377 0.345 3.993 ***
FoMO 0.789 0.494
FM3 1.793 0.443 0.437 4.052 ***
FM4 1.351 0.340 0.332 3.976 **
SF1 1.000 - 0.626 -
SE3 0.976 0.094 0.533 10.424 ***
SS1 1.000 - 0.591 -
Social overload 552 1.115 0.105 0.825 10.583 *** 0.833 0.630
SS3 0.730 0.078 0.404 9.403 ***
OB1 1.000 - 0.690 -
Oblivion OB2 1.082 0.144 0.538 7.523 *** 0.855 0.597
OB3 0.559 0.110 0.553 5.083 ***
Or1 1.000 - 0.692 -
or2 1.067 0.081 0.573 13.209 ***
Opt out 0.927 0.763
or3 1.219 0.070 0.870 17.449 ***
Or4 1.060 0.073 0.649 14.452 ***

4 <0001, ** p < 0.01.

4.3. Empirical Results

To validate the research model, this study used structural equitation modeling (SEM) performed by
AMOS before examining the causal relationship between concept variables. In general, the chi-square
test used the following indexes to measure the fitness of the model: the significance level associated
with chi-square ( ), the goodness of fit index (GFI), adjusted goodness of fit index (CFI), and root
mean square error of approximation (RMSEA). Fitting the model indicates that the value is less than
3, with the GFIM, Normed-fit index NFI, CFI, and IIFIM values > 90; the AGFI value > 80; and the
RMSEA value < 0.08 degree of freedom.

By using AMOS 18.0, the results of standardized path coefficients, t-value, and coefficients of
determination of latent variables are shown in Figure 3. The results were as follows: x? = 776.877,
df = 446, GFI = 0.833, AGFI = 0.802, NFI = 0.767, CFI = 0.883, Incremental fit indices (IFI) = 0.885,
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and RMSEA = 0.057. The R? values of social media fatigue and social overload are 26% and 6.3%,
of oblivion is 26.9%, and of opt out is 16.3%. Thus, based on the results we obtained; the current
research suggests that the model is statistically valid.

Technostress creators Discontinuance behavior

I [l | [l
i i I i
: o . !
i Privacy invasion ) 0.248%%* T @ 0.500%** I Oblivion !
1 ) —V. 1 ]
| ] I} 1
. . 3 ; . | R2=0269 |
E Information overload . Soua]. media : : :
i : ftigue \ |
i | i ]
1 | A ! |
| ! (b) i 03304 Opt out :
i | Technology complexity ' : |
: ! | RZ=0163 |
D e e e e e e e e e e e e ——— | | !
0.190%+* ! P '

i

1

1

1

1 ]
i !
: 1
1
i Social overload :
i 1
i FoMO 0579 Rz—0063 | Path High Low
1 1
(a) 0.445%*% | .742%%+
(b) 0.336%** 0.414***

Figure 3. Causal effects among constructs. *** p < 0.001, ** p < 0.01, and * p < 0.05. x* = 776.877,
df = 446, the goodness of fit index (GFI) = 0.833, AGFI = 0.802; NFI = 0.767, adjusted goodness of fit
index (CFI) = 0.883, IFI = 0.885, and root mean square error of approximation (RMSEA) = 0.057.

The survey results show that the antecedents of social media fatigue, that is, privacy invasion,
information overload, and technology complexity, are significant and positively associated with social
media fatigue (8 = 0.248, p < 0.001; g = 0.418, p < 0.001; and g = 0.206, p < 0.05). This result agrees with
the findings of [8,14]. Therefore, hypotheses 1, 2, and 3 are supported. Also, social overload is positive
and statistically significant (8 = 0.190, p < 0.001). This is supportive of hypothesis 6. This finding is
consistent with those of [13]. Compared with privacy invasion and technology complexity, information
overload had the greatest impact on social media fatigue. This implies that too much information
in social media can drive social media users to their limits for processing information and can cause
fatigue [25].

Atthe same time, self-disclosure and FoOMO, that we chose as the factors influencing social overload,
also have a significant and positive influence on social overload. This suggests that hypotheses 4 and
5 are supported. The positive relationship is in line with [37,38]. FoMO was found to have higher
coefficient (8 = 0.579, p < 0.01) compared with self-disclosure (8 = 0.493, p < 0.05). This can be explained
by individuals who fear missing out, feeling compelled to check their social media more often to get an
update on friend’s plans and activities [81].

In the relationship between social media fatigue and discontinuance behavior, social media fatigue
was found to have positive influence on both oblivion (8 = 0.500, p < 0.001) and opt out (8 = 0.340,
p < 0.001). This result is in line with a similar study on social media fatigue and users’ discontinuance
behavior [14,21]. Therefore, hypotheses 7 and 8 were adopted (see Table 7).
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Table 7. Path analysis.

Path Coefficient Result
H1 Privacy invasion — Social media fatigue 0.300 ** Supported
H2 Information overload — Social media fatigue 0.388 *** Supported
H3 Technology complexity — Social media fatigue 0.163 * Supported
H4 Self-disclosure — Social overload 0.493 * Supported
H5 FoMO — Social overload 0.579 ** Supported
Hé6 Social overload — Social media fatigue 0.190 *** Supported
H7 Social media fatigue — Oblivion 0.500 *** Supported
H8 Social media fatigue — Opt out 0.340 *** Supported

***p <0.001, ** p <0.01, * p < 0.05.

4.4. The Mediating Effect of Social Media Involvement

In this study, a multiple group analysis was used to investigate the influence of the level of social
media involvement on the relationship between social media fatigue and social media discontinuance
behaviors. According to the mean value dichotomizing method proposed by [73], the average of the
measurement items of social media involvement is used as the standard (M = 3.2). A total of 232
samples were divided into high-level and low-level groups; the group with a higher average has the
higher level of involvement, and the group with the lower average has the lower level of involvement.

The multi-group results are summarized in Table 8. Between the relationship of social media
fatigue and social media discontinuance behavior, the level of social media involvement was proven
to mediate the relation between social media fatigue, oblivion, and opt out behavior. Therefore,
hypothesis 9 was supported. The coefficient of low levels of involvement (0.742, p < 0.001) is nearly
twice the high-level group of social media involvement (0.445, p < 0.001). Table 8 shows the difference
in chi-square of the equivalent non-constraint model. The value is 4.513 and is statistically significant
at the 1% (p < 0.001) level. This confirms that a high level of involvement mediates the relationship
between social media fatigue and users’ oblivion behavior.

Table 8. Multi-group results according to social media involvement.

Equality Constraint Model: x* = 1201.209 (df = 728), x* ¢ = 1.650 (Ad.f =1, p < 0.01)

Cross-Group Path Coefficient

Path Ax? Result
High Group Low Group
Social media fatigue — Oblivion 4513 0.445 *** 0.742 *** Supported
Social media fatigue — Opt out 4.232 0.336 *** 0.414 *** Supported
4 ) < 0.001.

As shown before, if we do not take the level of involvement into consideration, the coefficient
of the relationship between social media fatigue and oblivion is 0.500 (p < 0.001), which is higher
than 0.445 (high-level group) but lower than 0.742 (low-level group). Similarly, the coefficient of the
relationship between social media fatigue and opt out is 0.340 (p < 0.001) before considering the level
of involvement, which is also higher than the high-level group (0.336) and lower than the low-level
group (0.414).

That is, social media involvement is the enthusiasm that users feel when they care deeply about
the social media products or service. Previous studies [10,41] have proven that individuals who are
strongly involved in social media are emotionally attached to social media. They feel distressed when
they cannot use social media, and they unsuccessfully reduce social media use since they have so
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many friends on social media or have a deep connection with social media [64]. Thus, even though
information overload, social overload, and privacy invasion risk would make social media users feel
overwhelmed and drive them to quit social media platform or reduce their social media activities,
a high level of involvement can weaken such an influence.

5. Discussion and Conclusions

In order to identify the existing method of measuring social media performance, this study
adapted and modified most of the items used in measuring the construct. The majority of items were
adapted from previous studies (Table 2). In order to confirm the validity of these items, a confirmatory
analysis was performed. The theoretical implications of this study are summarized as follows. First,
this study identified that existing methods of measuring social media performance through number
of accounts or joining in are all exaggerated as social media users who leave their accounts dormant
after registering and unintentional visiting or clicks are neglected. The genuine performance that
social media platforms are eager to seek might be from users’ constant and long-term registration,
subscription, or visits, and not only users who quit social media but also those who gradually fade
away from specific platforms should be regarded as a loss of social media performance. This study
especially focuses on users’ social media discontinuance usage and explored it from two perspectives,
one of which is oblivion, involving the behavior that users gradually reduce social media usage, and the
other of which is opt out, which refers to users” avoidance of social media. As the strongest effect of
social media fatigue can be seen on users’ oblivion behavior, if users suffer from social media fatigue,
they will reduce their activities on social media but still keep the account rather than opt out from
social media totally [9].

Second, this study is meaningful in that it explores the motivations of social media discontinuance
from the views of technostress creators and socialstress creators through social media fatigue. Although
afew studies have examined social media fatigue in terms of socialstress, it lacks studies examining social
media fatigue from the perspective of users’ social relationship and social connection psychologically.
In this study, we examined users’ fatigue on social media based on technostress and socialstress, which
has been explored in terms of the individual’s psychological perspective, which includes FoMO and
self-disclosure. The analytical results in Figure 3 show that privacy invasion, information overload,
technology complexity, and social overload have a positive impact on social media fatigue. This implies
that technostress creators cause social media fatigue among social media users. Also, self-disclosure
and FoMO have a significant and positive influence on social overload.

Thirdly, this study investigates the influence of involvement between social media fatigue and
discontinuance behaviors. Users with high social media involvement generally have many contacts on
social media or attachment to the services which are provided by social media. On the other hand,
if there is so much information overwhelming the user or a perceived personal privacy risk, these users
would easily fade away from the social media platform. Thus, different from studies that consider
involvement as a cause of social media attachment, this study applied it in the relationship between
social media fatigue and discontinuance behavior. From the above results, the level of involvement has
a significant influence on users’ oblivion and opt out behaviors. In relation to the results, a high level
of social media involvement weakens users’ oblivion and opt out behaviors. By recognizing the role
of involvement in influencing discontinuance behavior, it could provide a new perspective to social
media providers.

According to the findings, we present the following managerial implications. Firstly, this study
proposed that social media fatigue has a positive influence on user’s social media discontinuance
behavior as well as reexamines the performances of social media platforms and explores genuine
performance on social media. Previous studies have suggested social media dormant users as
quantitative indicators and measured that as performance [82]. It is likely that dormant users who
do not have any activity on social media are more likely to leave and tend to switch easily if a new
alternative social media emerges. A number of studies have regarded these dormant users as a social
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media platform’s performance. In addition, very little existing studies have investigated the causes of
dormant users. In order to fill this gap, this study tries to elaborate on the social media performance
measurement by using oblivion in the analysis measuring acceptance behavior of dormant users.
As a result, social media fatigue was proven to have a strong influence on users’ opt out behavior
and, similarly, has a significant impact on oblivion. Therefore, it can be confirmed that users” dormant
accounts should be taken into consideration when measuring social media performance.

Furthermore, the findings of the current study investigate both technostress and socialstress,
and among the creators of the technostress, information overload plays a more significant role than
technology complexity. Therefore, managers should add features to the social media platform such as
personalization to let people have the ability to control content. For instance, TikTok, the emerging
social media in China, provide services by applying customized algorithms and to push content that
users might like according to the user’s search history, thereby reducing information overload [32,42].
Similarly, JinriToutiao, which is a content platform for news and information from China, not only
exposes personalized information to users but also provides services which users can select to use
system functions [83].

More so, among the creators of the socialstress, FOMO is more highly significant than self-closure
(p < 0.00). Since FOMO means the fear of getting excluded from the mainstream, social media users
desire to have a better and more interesting connection with surrounding people [84]. From this point,
social media providers should also consider the influence of users” psychological traits when making
strategies [85,86].

Limitations and Future Research

Although this study provides the above conclusions and recommendations to academics and
practitioners, its inherent limitations must be stated.

First, further analysis involving different serving types or classifications of social media would
further our understanding of social media performance. Due to the variety of widely used social
media platform, such as Facebook, Instagram, KakaoTalk, and WeChat, the potential factors of social
media fatigue may differ according to the functions provided by each social media platform. Therefore,
to present more practical implications for social media companies, future research should choose a
specific platform for its research objective and should explore the factors that may cause social media
fatigue according to unique functions or features.

Second, the samples selected for this study have a demographic limitation which could affect
the results. Approximately half of the participants selected were students. Although the population
characteristics of our sample are similar to general social media users, the result may differ depending
on the occupation of the participants [87]. For example, compared with students, individuals who
work will be concerned about potential privacy and work invasions. Further research should select
more diverse samples; using larger samples might also produce different results.

Third, since the items in this study were adapted and modified from previous studies, future
research could use the same items without modifying them to evaluate the performance of social media.

Furthermore, users’ stress proposed in this study, such as technostress or perceived socialstress in
social media use, were identified as the main determining factors of users’ fatigue. This study was
limited in this evaluation as the implication of change in time was not analyzed. Thus, a longitudinal
study is necessary to investigate time-variant impacts on social media usage.

Apart from this, future research should explore other factors and outcomes of social media fatigue,
such as social media fatigue from various academic points of view. Since young individuals like
students form a large part of social media users, future research should examine whether social media
fatigue can influence students’ educational outcomes.
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