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Abstract: Social networking sites provide mobile applications to induce users
to rely on and use them. Social media apps (SMAs) create, amplify, strengthen,
disseminate, and consume social signals from peers and the general public.
These signals are prolonging deep engagement and participation. SMAs take
advantage of user needs (for belonging, self-actualisation, enjoyment,
self-identity, and self-esteem), which results in the excessive use of SMAs,
which then causes cognitive preoccupation. A total of 1,551 questionnaires
indicated that belonging needs positively affect the excessive social use of
SMAs. Self-actualisation and enjoyment needs positively affect the excessive
hedonic use of SMAs. Self-identity and self-esteem needs positively affect the
excessive cognitive use of SMAs. Excessive use (social, hedonic, and cognitive
use) of SMAs positively affects cognitive preoccupation. SMAs must ensure
the enjoyment and social needs of users. Regarding the balance between
benefits and social responsibilities, SMA operators should provide healthy apps
without causing conflicts in SMA users.
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1 Introduction

Mobile phones are now indispensable. Mobile phones can be used to receive and send
e-mails, make audio and video calls, allow interactions on social network apps, run
games, and enable sharing and viewing picture and videos. Social networking sites
(SNSs) provide many mobile applications (e.g., Line, Facebook [FB], Twitter, and
Instagram) to induce dependence and use (Saade and Bahli, 2005).

According to Statista statistics, the world’s most popular SNSs or social media apps
(SMAs) are WhatsApp, FB Messenger, and WeChat (Chatbot Trends, 2020). The
monthly users of FB now number over 2.5 billion. The number of monthly FB users in
the Asia-Pacific region accounts for 42% of global users, and the number of users in
Taiwan accounts for 83% of its total population (Chatbot Trends, 2020). In Taiwan, the
number of Line users is the largest and has reached 21 million, accounting for 90% of the
population (Yi, 2020).

Social media differ from other media in the creating and consuming of social signals
from peers and the masses. It amplifies, strengthens, and disseminates these signals. The
signals are also changing our behaviour, for example lengthened engagement
(Van der Heijden, 2004; Business Weekly, 2021). Excessive use and compulsive
checking behaviour adversely affect the psychological and life outcomes and overall
well-being of individuals, for example through technological addiction, the collection of
a large amount of personal information, the implantation of false information, and
internet fraud (Ho, 2021). A key component of problematic internet use is cognitive
preoccupation (Tokunaga, 2012). Cognitive preoccupation entails obsessive thinking
patterns that involve the use of technology. It is a psychological disruption usually related
to some aspect of internet or technology use (Caplan, 2010; Haagsma et al., 2013).

Researchers have identified factors related to excessive SNS use and psychological
problems. Most studies on SNSs have focused on the darker side of SNS use (Das et al.,
2020; Ho and Ito, 2019; Cao and Yu, 2019; Cao et al., 2018). Some researchers have
suggested socio-psychological factors such as belonging needs, self-esteem, self-identity,
attitude (Ho et al., 2017), loneliness, stress, social anxiety (Ndasauka et al., 2016),
enjoyment perception, social liquidity, demographics, habit, (Kwon et al., 2016), need for
social interaction, need for achievement, need for escapism, and social anxiety
(Kardefelt-Winther, 2014) to explain why users spend excessive time on SNSs or gaming
apps.

Motivation theory can inform our understanding of behaviour and motivation.
Motivation may be divided into extrinsic or intrinsic motivation (Shee and Peltier, 2020).
In intrinsic motivation, people act purely because they like the action or express
self-encouragement and self-interest in the activity or process (Oh and Syn, 2015).
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Intrinsic motivation theory is always the antecedent in consumer attitudes or behaviour
(Shee and Peltier, 2020; Watchravesringkan et al., 2010).

Studies of SNSs have focused on the darker side of SNS use. The present study
hypothesised that motivation theory and intrinsic motivation theory could clearly explain
the behaviour of and motivational factors related to SNS users. Accordingly, the study
applied these theories as a basis to establish a model for explaining how needs motivate
excessive SMA use to induce cognitive preoccupation through intrinsic motivation.

2 Literature review and hypothesis

Needs factors researchers have suggested that belonging needs (Ghatak and Singh, 2019;
Wu and Li, 2020; Ho et al., 2017), self-esteem needs (Ghatak and Singh, 2019; Wu and
Li, 2020; Ho et al., 2017), self-actualisation needs (Ghatak and Singh, 2019; Wu and Li,
2020), self-identity needs (Wu, 2019), and enjoyment needs (Hou and Shiau, 2020) are
the key constructs in SMA use. Belonging needs include recognition, close ties,
sympathy, and affection for others (Ghatak and Singh, 2019) and are involved in the
emotional enhancement for maintaining the connectedness of SMA users (Wu and Li,
2020). Self-esteem needs include SMA user needs for recognition and care from society
(Wu and Li, 2020). Self-actualisation needs describe development needs and reflect the
personalised level in meeting users’ personalised design needs (Ghatak and Singh, 2019).
Self-identity is constructed by oneself and others to define and regard someone in social
life (Jenkins, 2008). The needs of self-identity are an essential factor affecting privacy
behaviour in SNSs (Wu, 2019). Enjoyment refers to an interactive process evoking
pleasure, happiness, or interest (Hu and Tsai, 2009). Enjoyment needs are related to
entertainment and arousal (Nishimura and King, 2007).

Excessive use of SMA excessive use of an SMA means that the use is longer than the
planned time, or that an excessive amount of time or energy is spent on the platform
(Caplan and High, 2006; Tandon et al., 2021). Cao and Yu (2019) applied user
gratifications theory and suggested that excessive social media use comprises three
constructs (excessive social use, excessive hedonic use, and excessive cognitive use).
Alhashem et al. (2021) suggested that many personal benefits are derived from an online
community, including hedonic factors of fun and enjoyment, cognitive benefits from
problem solving and learning, and extra-personal and personal benefits generating from
the use of social value. In this study, I adopted the approaches of Cao and Yu (2019) and
Alhashem et al. (2021) to define three constructs of the excessive use of social media.
Excessive social use refers to spending too much time strengthening contacts with others;
excessive hedonic use refers to enjoyment, pleasure and emotional experiences derived
from excessive use of an SMA; excessive cognitive use means that the user spends too
much time and energy seeking information and knowledge by learning and problem
solving.

Cognitive preoccupation cognitive preoccupation is a key component or symptom of
problematic use of the internet (Tokunaga, 2012). Cognitive preoccupation refers to
obsessive thinking modes that involve using a technology, and it is a psychological
disruption in which a person is fixed on some aspect of technology or the internet
(Caplan, 2010; Haagsma et al., 2013). For a person with such a preoccupation, the
internet or technology becomes an inevitable medium. When the preoccupied person is
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not using the internet or technology, the preoccupation persists with obsessive thoughts,
anxiety, or discomfort (Shapira et al., 2000). Therefore, researchers have suggested that
cognitive preoccupation exacerbates internet or SNS use and negative outcomes,
especially for problematic use of the internet involving both cognitive preoccupation and
behavioural modes (Shapira et al., 2000; Tokunaga, 2012; Zheng and Lee, 2016).
Haagsma et al. (2013) reported that cognitive preoccupation with the internet may
explain the problematic use of online gaming. Cao et al. (2018) suggested
cognitive-emotional preoccupation and cognitive-behavioural control to explain the
excessive use of mobile SNSs and negative outcomes.

This study reviewed the literature and examined the relationships among the
excessive SMA use, cognitive preoccupation, and needs factors (belonging,
self-actualisation, enjoyment, self-identity, and self-esteem).

2.1 Hypotheses

Our research model comprised the following groups of items: belonging needs,
self-actualisation, enjoyment, self-identity, and self-esteem; excessive SMA use,
excessive hedonic SMA use, and excessive cognitive SMA use; and cognitive
preoccupation.

Belonging needs are at the third level in Maslow’s hierarchy of needs. Belonging
needs are attachment needs and close ones’ love in life (Ghatak and Singh, 2019). They
are social needs or love and belonging needs. A sense of belonging comes from the need
for emotion and empathy in life. At present, people throughout the world keep in touch
with family and friends through social media. Social media users are constantly updating
their status. The number of people entering into relationships by joining social media is
increasing (Quan-Haase and Young, 2010; Ghatak and Singh, 2019).

Social networking platforms are free from time and space constraints and provide
individuals with an opportunity to maintain relationships with peers, friends, and family.
Users also have the opportunity to freely express their ideas and obtain the approval of
others (Ho et al., 2017). The need to belong is an intrinsic motivation; people want to
naturally form and maintain long-lasting, meaningful, and positive interpersonal
relationships (Baumeister and Leary, 1995). People with a high sense of belonging feel
isolated and lonely when they cannot connect with their social network (family, friends,
and peers). At this time, the use of social platforms becomes the main response substitute
(Ledbetter et al., 2011). Again, intrinsic motivation refers to feelings of interest and
satisfaction with an activity or process without external rewards or motivations (Ryan and
Deci, 2000). With intrinsic motivation, high belonging-need individuals spend
considerable time strengthening contact with others.

H1 Belonging needs positively affect the excessive social use of SMAs.

Self-actualisation embodies the individual’s development towards satisfying the highest
needs. Self-actualisation needs describe ‘development needs’ (Ghatak and Singh, 2019).
An example is an individual enthused to take a specific course obtains successful
outcomes, with their efforts fully appreciated (Ghatak and Singh, 2019).
Self-actualisation is an efficient affective factor in intrinsic motivation (Deci, 1976).
Self-actualisation is also an overall factor of intrinsic motivation (Epstein et al., 2013).
Social media use can result in self-actualisation or a higher level of happiness (Chou
and Lim 2010). Happiness has two elements: hedonia and eudaimonia. Eudaimonia can
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be produced by pursuing the use or developing the best side of oneself (Huta and Ryan,
2010). Further, eudaimonia moves to self-fulfilment, which is equal to self-actualisation.
Self-actualisation is related to ‘more ultimate’ experiences. Eudaimonic activities also
lead to hedonic enjoyment (Waterman et al., 2008). Social media provide a niche market
where talented people share experience and knowledge and gain understanding (Ghatak
and Singh, 2019). For self-actualisation, social media users would be happy and excited
to engage in SMA use to increase their knowledge and self-development. This study
applies intrinsic motivation theory to propose that with self-actualisation needs,
individuals spend considerable time seeking enjoyable, pleasurable, and emotional
experiences, resulting in the excessive use of an SMA.

H2 Self-actualisation needs positively affect the excessive hedonic use of SMAs.

Enjoyment refers to the feeling that an interactive process is interesting and causes
pleasure or happiness (Hu and Tsai, 2009). Here, individuals engage in activities for the
pursuit of happiness, but not for external rewards. Therefore, enjoyment is considered
intrinsic motivation (Hu and Tsai, 2009). Enjoyment needs are related to the feeling of
being awakened and entertained (Nishimura and King, 2007).

Enjoyment needs are the key reasons people use social media (Hou and Shiau, 2020).
Social media site operators supply add-on applications, social games, or psychological
tests that let users have fun and interact with others on the platform (Hsiao et al., 2016).
Therefore, enjoyment needs prompt users to stay active on social media for long periods.
On the basis of intrinsic motivation theory, this study proposes that the processes of an
SMA providing the enjoyment needs of users result in users spending considerable time
seeking enjoyable, pleasurable, and emotional experiences and resulting in the excessive
use of an SMA.

H3 Enjoyment needs positively affect the excessive hedonic use of SMAs.

The need for self-identification represents how individuals need to understand themselves
clearly (Schlenker, 1980) and includes an essential level of engaging in a behaviour for
self-concept (Stryker, 1987). Social science has recognised that social interaction helps
form self-identity (Jenkins, 2008; Mead, 1967). The ‘person’ implies the existence of
others through an intersubjective entity. Individuals express self-identity and find
self-understanding through circulation and negotiation (Floridi, 2011). Intrinsic
motivation, in the form of feelings of personal expressiveness, was suggested as defining
one dimension of identity (Waterman, 2004). Intrinsic motivation and self-identity are
related (Werff et al., 2013).

Social media provide numerous opportunities to satisfy self-identity needs. Social
media can help individuals through user names, displaying personal interests, avatars.
Through social relationships, as well, users define themselves. Feedback and gathering
information from social media represent one type of self-identity. Hence, individuals can
know themselves by contemplating elements that can be used to define their self-identity
and learning about others’ perceptions (Min and Kim, 2015). When self-presented
identities are confirmed in social interactions, people feel understood and satisfied
(Goffman, 1967). Online community platforms supply the knowledge sharing process
and opportunities for verification and identity expression (Ma and Agarwal, 2007). FB is
a place to establish and share identities through exhibitionism and gossip (Bumgarner,
2007). Twitter users always self-censor tweets to maintain their self-image (Marwick and
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Boyd, 2011). These social media characteristics may foster SMA dependence habits
because users believe that strong membership with the online community is part of their
identity and thus exhibit a high degree of satisfaction in participating (Aladwani, 2014;
Zhang et al., 2011). Therefore, this study proposes that individuals with high self-identity
needs will seek information and knowledge by problem solving and learning, leading to
excessive use of SMAs.

H4 Self-identity needs positively affect the excessive cognitive use of SMAs.

Self-esteem needs are second from the top of Maslow’s hierarchy and represent the need
for recognition. Esteem comes from the heart. Compliments and positive feedback from
those around one bring positive feelings and, in turn, increase self-esteem (Ghatak and
Singh, 2019). The intrinsic motivator would be characterised by ‘a sense of achievement
that boosts self-esteem’. Hence, self-esteem is a main measure of intrinsic motivation
(Vos et al., 2020).

Social media (e.g., FB, Instagram, and Line) provide instant gratification to raise
morale and bring positive emotions. Social media induce confidence by providing a sense
of self-identity and freedom (Mugqaddas et al., 2017). Hence, social media use can
amplify esteem effectively (Nyagh et al., 2015). A study revealed that individuals with
high self-esteem or confidence used social media excessively for social enhancement
(Kapidzic, 2013). This study proposes that individuals with self-esteem needs spend
considerable time seeking information and knowledge by problem solving and learning,
resulting in excessive use of SMAs.

HS5 Self-esteem needs positively affect the excessive cognitive use of SMAs.

Social media allows one to keep in touch with people anytime and anywhere. In social
support theory, individuals seek or provide support that is embedded in social networks
through social relationships (Maier et al., 2015).

Individuals receive more messages from virtual friends on social media when the
number of deep social relationships on social networks increases. To retain a large social
network and to ensure the feelings of belonging and support, individuals must frequently
check their social media to resonate as quickly as possible (Cao et al., 2016). As social
media use increases, social networks become larger. According to the law of reciprocity
in social relations, individuals may have more interaction and social support (Yang and
Lin, 2017). Again, cognitive preoccupation represents compulsive thinking patterns
involving technology use (Haagsma et al., 2013).

Excessive social use in this study refers to the frequent social use of an SMA, which
triggers maladaptive cognition. In the cognitive-behavioural model (Davis, 2001),
maladaptive cognition is considered a sufficient cause of problematic internet use
symptoms. Maladaptive cognition includes distorted thoughts, thought processes, and
cognitive focus (Caplan, 2010). Cognitive preoccupation, distorted thoughts, and the
processes of thought can be classified as maladaptive cognitions (Caplan, 2010).
Therefore, this study proposes that the excessive social use of an SMA induces cognitive
preoccupation.

H6 Excessive social use of an SMA positively affects cognitive preoccupation.

Hedonic social media use represents the use of the technology for entertainment and fun
(Ali-Hassan et al., 2015). Social media use can satisfy fantasy, sensory, or emotive
aspects of hedonic gratification (Shivinder and Raj, 2020). The virtual self-consistency of
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consumers induces self-expression value perception and social media consumption
hedonic value, and ultimately motivates the use of social media (Khaldi, 2014).

Excessive use of mobile social networks generates cognitive and emotional
preoccupation behaviour. Even if the behaviour is problematic, this use contributes to the
occurrence of such behaviour (Zheng and Lee, 2016). Individuals may gradually form
clusters in long-term memory and exhibit a tendency of behaviour related to responses
from social media stimuli. The associative clusters between internal and external stimuli
(e.g., social media notifications) can prompt a strong impulse for responding to cognitive
and/or emotional emergencies (Turel and Qahri-Sarenmi, 2016). Therefore, this study
proposes that the excessive hedonic use of an SMA induces cognitive preoccupation.

H7 Excess hedonic use of an SMA positively affects cognitive preoccupation.

The cognitive use of social media refers to creating and sharing content and accessing
content derived from others. It also includes sharing bits and pieces of life such as
opinions, ratings, and videos (Ali-Hassan et al., 2015). The theory of use and gratification
suggests that media choice and specific content to meet specific needs are purely at the
discretion of users, and users have the right to make their own choices.

Active users can evaluate media appropriate to their cognitive needs (Bae, 2018;
Billings et al., 2017).

Knowledge and information access and comprehension are related to cognitive needs
(Al-Ghamdi and Carlin, 2005; Leung, 2009; Stefanone et al., 2019). Cognitive
preoccupation behaviour is at the core of impulsive behaviour. Impulsive behaviour, in
turn, actively enhances the motivation to participate in which the state of motivation is
irresistible (Collins and Lapp, 1992). Therefore, this study proposes that the excessive
cognitive use of an SMA induce cognitive preoccupation.

HS8 Excessive cognitive use of an SMA positively affects cognitive preoccupation.

3 Methodology

3.1 Survey design

This study employed convenience sampling to recruit responds from October 2020 to
February 2021. The sample was expanded through the use of snowball sampling, with
participants recruited from the acquaintances of EMBA students and graduates of CTBC
Business School. Thus, the sample comprised adults in Taiwan who were aged older than
18 years and responded to an online questionnaire. The preface of the questionnaire
stated that its purpose was purely academic, that there were no correct or incorrect
answers that the survey was anonymous, and they were guaranteed confidentiality.
Respondents were asked to consent before beginning the questionnaire. In all, 3,000 were
invited to participate, and, at the data collection deadline, 1,551 questionnaires had been
returned, with an effective recovery rate of 51.7%. To minimise the impact of common
method variance (CMV), three methods were used in the questionnaire design.

First, to prevent respondents from falling into a model related to Likert or the
semantic difference scale, open-ended dummy questions were interspersed throughout the
questionnaire. Second, the anchor point of the scale varies by structure. Third, some
items were reverse-coded.
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The data was tested for CMV by using Harman’s single-factor test. If CMV is a
serious problem, a single factor will emerge from the factor analysis, or a general factor
will explain most of the covariance in the standard variable (Podsakoff and Organ, 1986).
Factor analysis was performed with all items, and nine factors with eigenvalues greater
than 1 were extracted. In addition, no obvious general factor was observed in the
unrotated factor structure, and factor 1 accounted for less than 20% of the variance.
Therefore, the post hoc test indicated that CMV was not a serious problem.

3.2 Methods

First, the characteristics of the respondents were analysed using descriptive analysis.
Second, the direct and indirect relationships between need factors (belonging,
self-esteem, self-actualisation, self-identity and enjoyment), excessive use of SMAs
(excessive social, hedonic, and cognitive use of SMAs), and cognitive preoccupation
were assessed. AMOS 25 was used to perform confirmatory factor analysis (CFA) and
structural equation modelling (SEM) of the scale to solve problems related to
dimensionality and convergent and discriminant validity (Anderson and Gerbing, 1988).
SPSS 17.0 was used to determine Cronbach’s ¢ and to perform Pearson product-moment
correlation analysis to determine internal consistency and discriminant validity. Third, the
relationships among all variables were clarified using correlation analysis. Finally, a
nested model approach was employed using SEM to examine models (Niehoff and
Moorman, 1993). The paths from need factors to cognitive preoccupation were estimated
through this approach. AMOS 25 was employed for path analysis measuring the
hypothesised relationships.

3.3 Measurement

Control variables. Many control variables were included in the analysis because prior
studies have reported that these variables significantly influenced excessive social media
use (Cao and Yu, 2019). In our analysis, gender was coded as follows: 0 = female and
1 = male. Age was defined as the number of years since birth. Moreover, total time of
SMA use (in hours) per day was coded as follows: 1 = < 3 hours per day, 2 = 3—-6 hours
per day, 3 = 6-9 hours per day, and 4 = > 9 hours per day. The SMA opening frequency
per day was coded as follows: 1 = < 20 times, 2 = 21-40 times per day, and 3 > 40 times
per day.

The independent variable of this study was need factors (belonging, self-esteem,
self-actualisation, self-identity, and enjoyment); intermediator variables were excessive
social use, hedonic use, and cognitive use of an SMA; and the dependent variable was
cognitive preoccupation. All items were measured using a five-point Likert scale ranging
from ‘strongly disagree’ to ‘strongly agree’.

Belonging needs the scale used to evaluate attachment needs and close ones’ love in
life consisted of seven items from the study of Leary et al. (2013). A higher score
represents a higher need for belonging. An example item was ‘I do not like being alone’
(a=0.882).

Self-esteem needs the study used four items from the inventory developed by Patchin
and Hinduja (2010) to measure self-esteem. An example was ‘I think I have a lot of good
qualities’ (¢=0.891).
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Self-actualisation needs the scale measured the level of agreement. An example item
was ‘I am happy to share my feelings and emotions on SMAs’ (= 0.948). The measures
were adapted from the study of Ghatak and Singh (2019). There was three items to create
a comprehensive index. A higher score indicates a higher need for self-realisation.

Self-identity needs this study used three items from the inventory developed by
Callero (1985) to measure self-identity needs. One example was ‘SMAs have become
part of my life’ (o= 0.866).

Enjoyment needs Enjoyment needs were measured using three items developed and
amended by Hu and Tsai (2009). One item was ‘SMAs are fun’ (o= 0.943).

Excessive social use of SMAs Excessive social use of SMAs was assessed using four
items developed and amended by Ali-Hassan et al. (2015) and Caplan and High (2006).
An example was ‘I spend a lot of time using SMAs to create new interpersonal/group
relationships’ (= 0.929).

Excessive hedonic use of SMA Excessive hedonic use of SMAs was measured using
three items developed and amended by Ali-Hassan et al. (2015) and Caplan and High
(2006). One example was ‘I spend a lot of time using SMAs to relax’ (a=0.933).

Excessive cognitive use of SMA Excessive cognitive use of SMAs was assessed
using four items developed and amended by Ali-Hassan et al. (2015) and Caplan and
High (2006). One example item was ‘I spend a lot of time using SMAs to share
information with my friends’ (o= 0.922).

Cognitive preoccupation the cognitive preoccupation scale contained eight items
adapted from Collins and Lapp (1992) and Turel and Qahri-Saremi (2016). One example
was ‘I find that I cannot stop using SMAs’ (o= 0.952).

4 Data analysis and results

4.1 Sample characteristics

Table 1 demonstrated the respondent characteristics; 52.2% of the respondents were men,
48.6% were between the ages of 41 and 60 years; 25.9% worked in the service industry;
24.9% used Line, WeChat, and FB; 47.8% used SMAs 3—6 hours per day; 44.7% used an
SMA fewer than 20 times a day, and 44.2% used an SMA 21-40 times per day.

Table 1 Characteristics of the respondents (N = 1,551)

Frequency Percentage

Gender

Male 810 52.2

Female 741 47.8
Age (Years)

Under 20 133 8.6

2140 557 35.9

41-60 754 48.6

Above 60 107 6.9
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Table 1 Characteristics of the respondents (N = 1,551) (continued)

Frequency Percentage
Industry
High-tech 399 25.7
Service 401 259
Financial 30 1.9
Military/public/teaching 261 16.8
Freelance 154 9.9
Housekeeping 59 3.8
Student 233 15.0
Others 14 9
Common use type of SMA
Line 262 16.9
LineandWechat 91 5.9
LineandIG 115 7.4
LineandFB 386 24.9
LineandWechatandFB 151 9.7
LineandFBandIG 383 24.7
LineandWechatandIG 16 1.0
LineandWechatandFBandIG 147 9.5
The total time of using SMA per day
Under three hours 460 29.7
3-6 hours 742 47.8
6-9 hours 174 11.2
Above nine hours 175 11.3
The times of using SMA per day
Under 20 times 525 33.8
21-40 times 685 442
Above 41 times 341 22.0
The times of responding SMA per day
Under 20 times 693 44.7
21-40 times 544 35.1
Above 41 times 314 20.2

4.2 Measurement model

This study used CFA to measure the problems of dimensionality and convergent and
discriminant validity. Due to low standardised loadings (p <0.05) or non-significant ¢
values, some items were excluded. Items are deleted for scale purification or when
similar patterns are observed in other empirical studies (Netemeyer et al., 2004). Table 2
indicates that the standardised loadings (ranging from 0.704 to 0.971) and all t values
(14.303 to 27.011) were significant (e.g., CFI = 0.901, RMR = 0.045, TFI = 0.900,
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RMSEA = 0.060). The standardised loadings of all 37 items were greater than 0.70. The
magnitude of the loadings and its significant t value provided evidence of the validity of
convergence. The composite reliability scores were between 0.866 and 0.948 (all > 0.7).
The average variance value extracted exceeded 0.5 (Anderson and Gerbing, 1988).

Table 2 Scale items, reliabilities, and confirmatory factor analysis results

Scale items St?gj;;gzed t Alpha
Belong needs 0.882

I want others to need me 0.714 24.635

I do not like being alone 0.741 24.067

I need to have a strong sense of belonging 0.792 22.594

When I do not join other people’s plans, it makes me feel 0.784 22.894

very troubled

I feel hurt when others do not accept me 0.834 20.743
Self-actualisation needs 0.948

I will be happy to share and update everything that 0.915 21.833

happens in my life in SMA

I will be happy to share my feelings and emotional state 0.971 17.679

on SMA

I am happy to share and update my activity process and 0.914 20.463

bits and pieces in SMA
Enjoyment needs 0.943

SMA bring me fun 0.899 23.719

SMA makes me very happy 0.960 15.936

SMA makes me cheerful 0.914 22.814
Self-esteem needs 0.891

Overall, I am very satisfied with myself 0.809 23.091

I think I have a lot of good qualities 0.872 23.647

I do many things better than most people 0.835 14.343

I think I am a person worthy of being a good friend 0.776 23.677
Self-identity needs 0.866

If I am forced to give up using SMA, I will feel at a loss 0.858 19.113

For me, being a SMA user means more than just using 0.781 23.055

SMAO0

SMA have become part of my life 0.846 19.986
Excessive social use of SMA 0.929

I spend a lot of time using SMA to create new 0.884 22.156

interpersonal/group relationships

I spend a lot of time using SMA to meet people I would 0.916 19.476

never meet

I spend a lot of time using SMA to maintain close social 0.867 23.033

relationships

I spend a lot of time using SMA to meet people who share 0.844 23.941

my hobbies
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Table 2 Scale items, reliabilities, and confirmatory factor analysis results (continued)
Scale items St?gj;;gied t Alpha
Excessive hedonic use of SMA 0.933
I spend a lot of time using SMA to make me feel rested 0.898 20.723
I spend a lot of time using SMA to give me a chance to 0.918 18.632
breathe during work
I spend a lot of time using SMA to get me entertained 0.909 19.620
Excessive cognitive use of SMA 0.922
I spend a lot of time using SMA to share information with 0.0850 23.296
my friends
I spend a lot of time using SMA to post and create 0.897 20.579
information with friends
I spend a lot of time using SMA to create and post 0.857 23.031
information for my work
I spend a lot of time using SMA to learn about friends’ 0.859 22.932
posting information
Cognitive preoccupation 0.952
I found that I cannot stop using SMA 0.763 26.449
I find it difficult to distract my desire to use SMA 0.784 26.249
I think SMA is interfering with my daily activities 0.704 27.011
If I cannot use SMA, I will feel very disappointed 0.923 22.093
When I canot use SMA, I would miss extremely SMA 0.913 22.812
When [ am frustrated, I would be eager to use SMA 0.903 23.413
When I am lonely, I would be eager to use SMA 0.893 23911
If I cannot use SMA, I would feel nervous 0.873 24.619

In addition, the study used a series of pairwise CFAs to evaluate discriminant validity.
First, a two-dimensional model was fit to each pair of research structures, and the items
representing each factor were converted into a single-factor solution. For a
two-factor model, various fitting statistics produce better results. The results strongly
indicated that each set of items represented a potential structure, providing evidence of
discriminative validity (Anderson and Gerbing, 1988). Internal consistency analysis was
performed by calculating the « coefficient for each construct. According to Table 2, all
alpha values were greater than Nunnally’s (1978) recommended benchmark of 0.70.

The composite score of each construct was calculated by averaging the scores of the
items representing the construct. In Table 3, the range of correlation coefficients among
all constructs was from 0.004 (gender and enjoyment) to 0.817 (excessive social and
cognitive use of SMAs). None of the correlation coefficients were equal to or higher than
0.90 (Tabachnick and Fidell, 1996), providing further evidence for discriminant validity.
The composite score means and standard deviations are also provided in Table 3.

Age and cognitive preoccupation were significantly negatively correlated (» =—0.110,
p <0.01). Hours of SMA use per day, number of SMA uses per day, number of SMA
responses per day, belonging need, self-actualisation need, enjoyment need, self-esteem
need, self-identity need, and excessive social, hedonic, and cognitive use of SMAs were
significantly positively correlated with cognitive preoccupation (» = 0.194, 0.318, 0.247,
0.676, 0.514, 0.559, 0.203, 0.662, 0.745, 0.722, and 0.750, respectively; p < 0.01).
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Correlation of all variables (N = 1551)
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AMOS 25 for path analysis was used to test the hypothesised relationships.
Table 4 presents the model fit statistics. Collectively, they demonstrated that the research
model favourably fit the data: y> =22,968.621; degrees of freedom = 703; p = 0.000;
CFI=0.907, NFI=0.911; GFI=0.907; and AGFI = 0.904.

Table 4 Model test results

Control variables and hypothesised Standardised tvalues Accepted/
relationships parameter estimates ’ rejected

Impact on cognitive Preoccupation

Control variable

Age —0.058* -2.327 N/A
Gender —-0.015 -0.597 N/A
Total using SMA hours per day 0.032 1.121 N/A
Opening SMA times per day 0.250%* 7.129 N/A
Responding SMA times per day 0.062 1.898 N/A
Belong needs — excessive social use of SMA 0.607%* 29918  Accepted
Self-actualisation needs — excessive hedonic 0.138%* 2.855 Accepted
use of SMA

Enjoyment needs — excessive hedonic use of 0.780%* 16.329  Accepted
SMA

Self-identity needs — excessive cognitive use 0.102%* 2.691 Accepted
of SMA

Self-esteem needs — excessive cognitive use of 0.494** 20.116  Accepted
SMA

Excessive social use of SMA — cognitive 0.290%* 9.812 Accepted
preoccupation

Excessive hedonic use of SMA — cognitive 0.271%* 9.481 Accepted
preoccupation

Excessive cognitive use of SMA — cognitive 0.297** 10.058  Accepted
preoccupation

R2=

Fit statistics
X2=122968.621, df =703, p=0.000

CFI=0.907
NFI=0.911
GFI=0.907
AGFI=0.904

Root mean square error of approximation
(RMSEA) = 0.060

Root mean square residual (RMR) = 0.045

Notes: CFI, comparative fit index; NFI, normed fit index; GFI, goodness-of-fit index;
AGF]I, adjusted GFI; RMR, root-mean-square residual.
*p <0.05; **p <0.01.

The path analysis results supported the eight hypotheses proposed in the study
(Figure 1). H1 states that belonging needs positively affect the excessive social use of
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SMAs (8 = 0.607, p < 0.05). H2 is that self-actualisation needs positively affect the
excessive hedonic use of SMAs (£ = 0.138, p < 0.05). H3 is that enjoyment needs
positively affect the excessive hedonic use of SMAs (= 0.780, p < 0.05). H4 states that
self-identity needs positively affect the excessive cognitive use of SMAs (£ = 0.102,
p <0.05). H5 posits that self-esteem needs positively affect the excessive cognitive use of
SMAs (= 0.494, p < 0.05). H6 states that excessive social use of SMAs positively
affects cognitive preoccupation (4= 0.290, p < 0.05). H7 states that excessive hedonic
use of SMAs positively affects cognitive preoccupation (8= 0.271, p < 0.05). Finally, H8
states that excessive cognitive use of SMAs positively affects cognitive preoccupation
(8=0.297, p <0.05).

Figure 1 Hypothesised model (see online version for colours)

0.607**
Belong needs

. . 0.290%*
Excessive social

use of SMA \
0.138*

~.| Excessive hedonic | . preoccupation

Enjoyment needs |- 0780% —> use of SMA - A

Cognitive

Self-actualisation needs

Self-identity needs - — 0.297%*
use of SMA
Self-esteem needs

0.494%=

Note: *p < 0.05; **p <0.01.

5 Discussion and conclusions

This study contributed to clarifying the framework for and relationships among need
factors (belonging needs, actualisation needs, enjoyment needs, self-esteem needs, and
self-identity needs), excessive use of SMAs (social use, hedonic use, cognitive use), and
cognitive preoccupation. The findings indicate that belonging needs positively affect the
excessive social use of SMAs (H1), self-actualisation needs positively affect the
excessive hedonic use of SMAs (H2), enjoyment needs positively affect the excessive
hedonic use of SMAs (H3), self-identity needs positively affect the excessive cognitive
use of SMAs (H4), self-esteem needs positively affect the excessive cognitive use of
SMAs (HS), excessive social use of SMAs positively affect cognitive preoccupation
(H6), excessive hedonic use of SMAs positively affect cognitive preoccupation (H7), and
excessive cognitive use of SMAs positively affect cognitive preoccupation (H8). The
findings also indicate that younger SMA users and those who use apps more frequently
have higher cognitive preoccupation.

This study argued that and empirical results confirmed that need factors (belonging,
self-actualisation, enjoyment, self-esteem, self-identity) positively affect the excessive
use of SMAs, and that excessive use of SMAs (social use, hedonic use, and cognitive
use) positively affect cognitive preoccupation.

First, belonging needs positively affect the excessive social use of SMAs. Belonging
and love are indispensable needs. An SMA is a readily available communication
platform. For meeting intrinsic needs, an SMA is necessary to circulate information and
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maintain social relationships. The argument of this study is consistent with that of
Roberts and David (2020), who suggested that belonging needs are an innate driving
force that determines most behaviour (social media intensity and social connection).

Second, self-actualisation needs positively affect the excessive hedonic use of SMAs.
Self-actualisation needs are the highest needs and the robust factor of intrinsic
motivation. Participating in knowledge and self-development activities through social
media makes SMA users happy and enables their self-realisation. Eudaimonic activities
and feelings also lead to hedonic enjoyment. This argument is consistent with that of Han
(2012), who reported that the amount of information perceived on an SNS and the
self-actualisation of users through sharing information with others on the site have a
significant positive effect on the users’ perceived usefulness of and perceived pleasure
provided by the SNS.

Third, enjoyment needs positively affect the excessive hedonic use of SMAs. Among
the five need factors, these needs had the strongest positive impact on the excessive use
of SMAs. SMA users interact with other users and have fun with additional applications,
social games, or psychological testing platforms provided by platforms. The feeling of
being engaged and entertained can fulfil enjoyment needs. With SMA operators
constantly creating new and interesting app types and with crowd interaction, enjoyment
needs inevitably became the most prominent factor affecting the excessive use of SMAs,
especially hedonic use. The argument of this study is consistent with those of Tamborini
et al. (2011) and Gokhan and Ece (2021). Tamborini et al. (2011) concluded that media
value should meet non-hedonic and hedonic needs (arousal and affect) to define media
enjoyment. Gokhan and Ece (2021) suggested that the role of hedonic use included
application aesthetics, perceived enjoyment, and the practical benefits of consumer
behaviour in application market development satisfaction and application continuity
willingness.

Fourth, self-identity needs positively affect the excessive cognitive use of SMAs.
Self-identity represents the basic elements of engaging in a behaviour to achieve a
personal self-concept. Individuals find self-understanding and express and establish
self-identity through social interaction with others and through the process of continuous
circulation and negotiation. SMA platforms (Line, FB, Instagram, and WeChat) supply
processes for and opportunities to share, express, gossip, and verify, through which users
maintain their self-image and identity. Self-identity needs can be met by the many
opportunities of social media. This argument is consistent with that of Karahanna et al.
(2018).

The current study proposed a need-availability-feature view of social media use,
which assumes that the psychological needs of individuals motivate them to use SMAs to
meet these needs. Fifth, then, self-esteem needs positively affect the excessive cognitive
use of SMAs. The generation of and increase in self-esteem result from compliments and
positive feedback from those around one, which provide positive recognition. SMA users
use social media for real-time satisfaction through real-time interaction, increasing
morale and confidence and fostering positive emotions. Therefore, to satisfy self-esteem
needs, users with high self-esteem use SMAs. This is consistent with Cao’s (2006)
suggestion that in social cognitive theory, consumer value and behaviour are changed
through the interaction of media use and cognition (self-esteem).

Regarding social use, SMAs can conveniently connect users with friends, family,
acquaintances, and colleagues. To maintain a social network for support and a sense of
social belonging, individuals must check their SMA frequently and resonate as quickly as
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possible. Hedonic use of an SMA satisfies either fantasy, sensory, or emotive aspects of
hedonic gratification (through the use of the technology for fun and entertainment).
Cognitive use of SMAs involves encountering and evaluating media to select content and
media that meet cognitive needs such as knowledge, information acquisition, and
comprehension. Three types of excessive SMA use can induce maladaptive cognitions.
Problematic internet use symptoms include cognitive preoccupation. This argument of
this study is consistent with the findings of Carlson et al. (2016), who observed that
social media use in the workplace may promote both productive behaviour
(task-orientation and relationship building) and non-productive behaviour (deviance) at
work.

Other findings of this study revealed that younger SMA users had higher levels of
cognitive preoccupation, and the number of SMA uses day affected the cognitive
preoccupation of SMA users. Younger SMA users have enough time to attend what they
need, especially their belonging, self-actualisation, enjoyment, self-esteem, and
self-identity needs. Satisfying many types of needs leads to excessive SMA use, which
then induces preoccupation. This is consistent with the findings of Salmela-aro et al.
(2017). They reported that students’ use of social digital technologies (computer, internet,
mobile, and social media) may lead to compulsive and addictive behaviour patterns.
Concluding that the daily use of SMAs will affect cognitive preoccupation is reasonable;
loading an SMA and paying attention to it will gradually become a habit and,
unknowingly, an addiction. Wang et al. (2015) concluded that the development of
psychological dependence on social media is explained by the theory of rational
addiction, that is, dependence initially develops from habit.

6 Managerial implications

This study confirmed that need factors (belonging, self-actualisation, enjoyment,
self-esteem, and self-identity) have a significant impact on the excessive use (social,
hedonic, and cognitive) of SMAs. Excessive use affects cognitive preoccupation;
excessive use of SMAs induces cognitive preoccupation. Mobile phones are extremely
convenient, and SMAs are increasingly mutating to attract people. SMA operators must
pay attention to the needs of consumers when updating or innovating their platform. In
particular, the study found that among the need factors that affect the excessive use of
SMAs, enjoyment needs exert the greatest impact (on hedonic use), followed by social
needs (on their social use). The effect of self-esteem needs (on the cognitive use of
SMAs) is the third-largest; self-actualisation needs have the fourth-largest effect (on the
hedonic use of SMAs), and the fifth-largest effect is that of self-identity needs (on the
cognitive use of SMAs). The results suggest that when updating or innovating apps, SMA
operators must focus on enjoyment needs first, followed by social needs. Hence a
‘gamification’ approach may be considered by SMA providers during the initial
development of the apps. Next, SMA operators must note that excessive social, hedonic,
and cognitive use; younger age; and frequent SMA use are significant factors affecting
cognitive preoccupation. Achieving a balance between benefits and social responsibilities
such that SMAs can be used in a healthy and reasonable manner without causing conflicts
with family, work, friends, and at the physiological level is a topic that SMA operators
must consider carefully.
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7 Limitation and further research

This study had methodological limitations. First, the findings are limited by the
cross-sectional design. Second, the study used a self-report scale to measure need factors,
excessive use of SMAs, and cognitive preoccupation, which may introduce bias. Third,
the sample included only Taiwanese SMA Users; SMA users in other countries were not
sampled.

Age and frequency of SMA use significantly affect cognitive preoccupation. Whether
these two factors have a moderating effect on the relationship between need factors and
cognitive preoccupation is a question worthy of discussion.

Regarding methodology, two approaches to data collection and analysis exist:
qualitative and quantitative. A quantitative method (questionnaire) was used to test the
hypotheses of this study. Therefore, sampling is not complete. In-depth interviews should
be conducted to obtain richer findings.
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