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Abstract  
 

How Internet Use Influences Mental Wellness: 

A Synthesis of the Problematic Internet Use (PIU) Model 

and the Healthy Internet Use (HIU) Model 
 

 

Ai, Ming 

Department of Communication 

The Graduate School 

Seoul National University 

 

 

An early study conducted by Kraut and his colleagues in 2002 reported that the 

Internet improved mental wellness among highly sociable people (i.e., the rich-get-

richer phenomenon) while it decreased mental wellness among less sociable people 

(i.e., the poor-get-poorer phenomenon). Kraut and colleagues explained that using the 

Internet for communication and non-communication purposes might mediate the 

influence of sociability on mental wellness, which led to the upward process of the 

rich-get-richer and the downward process of the poor-get-poorer. However, later 

studies have not provided convincing support for the mediation effects of 

communication and non-communication purposes. The current study suggested two 

alternative mediators, problematic Internet use (PIU) and healthy Internet use (HIU), 

which might help explain the simultaneous occurrence of the upward and downward 

processes. The study proposed a synthesized model of PIU and HIU. In the model, 

sociability was represented by extraversion and perceived social support, respectively. 

Mental wellness included the absence of mental ill-being and the presence of mental 

well-being. PIU included the cognitive component of preference for virtual life (PVL), 

the behavioral component of compulsive Internet use (CIU), and negative outcomes. 

HIU included HIU cognitions (positive images and reality-investing cognitions), HIU 

behaviors (offline-tie connecting, knowledge seeking, and entertainment self-

regulating), and positive outcomes. An online questionnaire survey administered to 

500 Korean participants revealed that when extraversion represented sociability, the 

mediating effects of both PIU and HIU were significant and the two processes could 

mediate about 26% of the effect of extraversion on mental wellness. Lower levels of 

extraversion might increase PVL, which might lead to CIU. In turn, CIU might 

induce negative outcomes offline, which could have a negative influence on mental 

wellness. Meanwhile, higher levels of extraversion might increase HIU cognitions. 

HIU cognitions affected HIU behaviors positively. HIU behaviors brought about 

positive outcomes offline, which could enhance mental wellness. When sociability 

was represented by social support, only the mediating effect of HIU was significant 

and the processes of PIU and HIU could mediate about 13% of the effect of social 

support on mental wellness. In addition, the synthesized model varied across 

sociability. The mediating effect of PIU on the relation between social support and 
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mental wellness was significant among extraverts rather than introverts. The 

mediating effect of HIU on the relation between social support and mental wellness 

was more salient among introverts than among extraverts. Explanations for the results 

and implications for future research are discussed.  

 

 

Keywords: healthy Internet use, problematic Internet use, mental wellness, 

extraversion, social support 
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Chapter 1. Introduction 

1.1. Research purpose 

Since the introduction of the Internet, the researchers have attempted to clarify its 

influence on users’ mental wellness (e.g., depression, loneliness, and life satisfaction, 

among others). A 3-year longitudinal study by Kraut and his colleagues (2002) found 

that even though the main effect of overall Internet use on mental wellness was 

insignificant, the influence of daily overall Internet use on mental wellness varied 

across sociability measured by extraversion and social support. Kraut et al. reported 

that less sociable people suffered a decrease in mental wellness (i.e., the poor-get-

poorer phenomenon) while highly social people experienced an increase in mental 

wellness because of Internet use (i.e., the rich-get-richer phenomenon). That is, the 

same amount of Internet use led to two opposing mental wellness outcomes due to the 

differences in sociability.  

Kraut and his colleagues introduced two possible mediators to explain the upward 

spiral of the rich-get-richer phenomenon and the downward spiral of the poor-get-

poorer phenomenon. People low on sociability spent time on the Internet mainly for 

non-communication purposes. Hence, the more time they spent online, the more 

isolated they felt, which led to a decrease in mental wellness. On the contrary, people 

high on sociability spent time online mainly for communication purposes, which 

reinforced their social ties. Therefore, more time spent on the Internet improved their 

mental wellness. In other words, Kraut and his colleagues suggested that using the 

Internet for online communication purposes might positively mediate the influence of 

sociability on mental wellness while using the Internet for non-communication 

purposes might be a negative mediator of the relation between sociability and mental 

wellness. 

However, later studies suggested that the explanation provided by Kraut et al. 

(2002) might be inaccurate. Even though people low on sociability may use the 

Internet more for non-communication purposes (e.g., Whitty & McLaughlin, 2007; 

Willoughby, 2008), it may not necessarily lead to poor mental wellness. For instance, 

some studies reported an insignificant influence of surfing on mental wellness
 

(Bessière, Kiesler, Kraut, & Boneva, 2008; Selfhout, Branje, Delsing, ter Bogt, & 

Meeus, 2009). Some Internet use for non-communication purposes (e.g., news) may 

even benefit mental wellness (e.g., Weiser, 2001). Hence, the explanation for the 

poor-get-poorer phenomenon provided by Kraut and his colleagues may be incorrect. 

On the contrary, some people high on sociability may use the Internet more for 

communication purposes
 
(e.g., Lee, 2009; Valkenburg & Peter, 2007b) but the use of 

chat room or instant messaging [IM] may jeopardize their mental wellness, as 

reported by some longitudinal studies
 
(Kim, 2009; van den Eijnden, Meerkerk, 
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Vermulst, Spijkerman, & Engels, 2008). Hence, the explanation of the rich-get-richer 

phenomenon proposed by Kraut and his colleagues may also be incorrect. 

Since empirical studies suggest that using the Internet for non-communication 

purposes may not be a negative mediator and online communication purposes may 

not be a positive mediator of the relation between sociability and mental wellness, 

other mediators may exist in the poor-get-poorer and the rich-get-richer spirals. 

The problematic Internet use (PIU) model has provided an alternative explanation 

for the poor-get-poorer phenomenon. PIU refers to problematic cognitions and 

behaviors related to the Internet use that may cause negative outcomes in real life
 

(Caplan, 2002). According to prior literature on PIU, less sociable people suffer a 

decrease in mental wellness because they are more likely to prefer virtual life, which 

induces dysfunctional behavior symptoms (e.g., compulsive internet use [CIU]). The 

maladaptive Internet use causes negative outcomes in real life
 
(Caplan, 2002, 2003, 

2005, 2007, 2010), which may in turn undermine mental wellness
 
(Caplan, 2002). 

Nonetheless, no plausible explanation has been provided for the rich-get-richer 

phenomenon. This may be due to two misunderstandings of the phenomenon. First, 

some earlier studies focused on the social benefit brought about by online 

communication rather than on the mental wellness benefit brought about by general 

Internet use. For instance, Lee (2009) found that sociability was a positive predictor 

of online communication, which in turn led to cohesive friendships. Freberg, Adams, 

McGaughey, and Freberg (2010) reported that highly sociable people tend to have 

more Facebook friends. However, online communication is not considered general 

Internet use and social benefits are not mental wellness benefits. The perceived social 

benefits may just reflect the influence of users’ offline social resources rather than the 

real benefits brought about by the Internet use. For instance, Facebook friends may 

also be offline friends; thus, social benefits may be associated with offline rather than 

online communication.  

Second, some researchers regarded the rich-get-richer process and the poor-get-

poorer process as the same process and employed the PIU model to explain the rich-

get-richer phenomenon
 
(Kim, LaRose, & Peng, 2009). However, the PIU model 

posits that those who score less on PIU may keep appropriate distance from the 

Internet
 
(Davis, 2001). Therefore, they are less likely to suffer from negative 

outcomes and decreased mental wellness. In other words, the PIU model suggests that 

individuals may get benefits because they can separate daily life from the Internet. 

The PIU model cannot provide plausible explanation for how an individual obtains 

benefits through the Internet use. 

Hence, how can highly sociable people experience better mental wellness through 

Internet use? It has been more than 10 years since Kraut et al. introduced the rich-get-

richer phenomenon in 2002. Yet, up until now, only few researchers studied the 

phenomenon and realized that we need an alternative explanation. Thus, the current 

study proposed a healthy Internet use (HIU) model as an alternative model.  

The HIU model proposed in the current study was based mainly on the integration 

principle (Suler, 1999) and the theory of relationship with reality (RwR)
 
(Baylis, 

2005). Employing the cognitive-behavioral structure of PIU, the study defined HIU as 

healthy Internet use cognitions and behaviors that can bring about positive outcomes 
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in real life. This definition indicates that HIU includes three components: HIU 

cognitions (positive images and reality-investing cognitions), HIU behaviors 

(knowledge seeking, entertainment self-regulating, and offline-tie connecting), and 

positive outcomes. Highly sociable people may develop more HIU cognitions, which 

leads to HIU behaviors. HIU behaviors bring about positive outcomes in daily life, 

which in turn leads to better mental wellness. 

The PIU process may mediate the relation between sociability and mental 

wellness negatively while the HIU process may mediate this relation positively. 

Sociability initiates the two different processes; therefore, it can be used to synthesize 

the PIU model with the HIU model.  

The synthesis of the PIU model and the HIU model may have at least two 

implications. First, the synthesized model may provide a plausible answer to the 

question of how the poor-get-poorer and the rich-get-richer phenomena emerge 

simultaneously because of the Internet use. Earlier Internet use studies have focused 

predominantly on the downward spiral of the PIU process while neglecting the 

upward spiral of the HIU process. The synthesized model may make up for such 

neglect.  

Second, the synthesized model may help illuminate the importance of the Internet 

in daily life. It has been well known that even without considering the Internet use, 

sociability is still a significant predictor of mental wellness. Highly sociable people 

tend to be happier, more satisfied with life, and less depressed compared to less 

sociable people (Cheng & Furnham, 2002; Cheng & Furnham, 2003; Cohen, Gottlieb, 

& Underwood, 2000; Turner & Brown, 2010). The Internet is a medium that has 

penetrated into personal life, but the extent to which the Internet influences an 

individual’s life by mediating the relationship between sociability and mental 

wellness is still unknown. Through illuminating the mediating effects of PIU and HIU, 

the study may offer an answer to this question. 

1.2. Main concepts 

Some concepts are important in explicating the mechanisms underlying the PIU 

model and the HIU model in this study. Their definitions are listed as below: 

Mental wellness refers to the absence of mental ill-being and the presence of 

mental well-being, which reflect individuals’ subjective feeling of lives. Mental ill-

being refers to individuals’ subjective feeling associated with distress and mental 

well-being refers to individuals’ subjective feeling associated with hedonic and 

eudaimonic happiness. Mental ill-being is characterized by negative mental variables, 

such as depression. Mental well-being is characterized by positive mental variables, 

including emotional, psychological and social well-being. 

Sociability is a tendency to affiliate with people and a feeling of being connected 

with others. The tendency for affiliating with people can be reflected by the degree of 
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extraversion and the feeling of being connected with others can be reflected by 

perceived social support. 

Problematic Internet Use (PIU) refers to cognitions and behaviors associated 

with general Internet use that result in negative outcomes in daily life. 

Preference for Virtual Life (PVL) is a typical cognitive symptom of PIU 

associated with the preference for the online virtual world rather than the real world. 

Compulsive Internet Use (CIU) is a typical behavior symptom of PIU associated 

with irresistible urge to use the Internet. 

Negative outcomes are a component of PIU associated with negative personal and 

professional consequences brought about by the Internet use. 

Healthy Internet Use (HIU) is defined as cognitions and behaviors related to 

general Internet use that can integrate users’ online world with offline world and 

bring about positive outcomes in daily life. 

HIU cognitions are cognitions associated with Internet use that can facilitate the 

integration of online world with offline world, including reality-investing cognitions 

and positive images. Reality-investing cognitions refer to cognitions associated with 

skillful investment in real life through the Internet use, which includes the tendency to 

carry out plans and solve problems via the Internet. Positive images refer to positive 

evaluation of the self and the relationships with others both in the real life and on the 

Internet. 

HIU behaviors are behaviors associated with Internet use that can facilitate the 

integration of online world with offline world, including knowledge seeking, 

entertainment self-regulating, and offline-tie connecting. Knowledge seeking refers to 

seeking information online that can benefit personal and professional development. 

Entertainment self-regulating refers to self-regulating one’s online entertaining 

activities, including online entertainment programs, interesting websites, and online 

games. Offline-tie connecting refers to using the Internet to contact with people 

known in real life.  

Positive outcomes are a component of HIU associated with positive personal and 

professional consequences brought about by Internet use. 
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Chapter 2. Literature review 

2.1. Mental wellness: Theoretical approaches 

To date, earlier researchers have developed three perspectives on mental wellness. 

The first perspective views mental wellness from the ill-being paradigm, regarding 

mental wellness as a negative mental state, and focuses on mental problems. The 

second perspective considers mental wellness from the well-being paradigm, which 

focuses on the positive mental states. The third perspective that was developed 

recently combines both the ill-being and well-being paradigms and emphasizes the 

complete state of mental wellness. As the third paradigm is the most comprehensive 

perspective of mental wellness among the three paradigms, the current study 

employed this paradigm; thus, it regarded mental wellness as a complete state that 

includes both the absence of ill-being and the presence of well-being. 

Earlier studies have formed three approaches to explore the factors that may 

affect mental wellness. These studies in biological, psychological, and sociological 

areas suggest that mental ill-being and mental well-being may be closely related to 

negative and positive mechanisms, respectively, which imply that in the media 

research area, negative and positive mechanisms may coexist and correlate with 

mental ill-being and mental well-being differently. Therefore, to better explain the 

relationships between media use and mental wellness, both the negative and positive 

mechanisms should be explored.  

Since previous biological, psychological, and sociological studies provided the 

basis for proposing the definition of mental wellness and suggested the necessity to 

explore both negative and positive mechanisms underlying media use, studies in these 

areas were reviewed before considering the relationship between media use and 

mental wellness. 

2.1.1. What is mental wellness 

2.1.1.1. The mental ill-being paradigm 

The concept of mental wellness may be traced back to the Greek word pathos
 
(Keyes 

& Michalec, 2010), which means suffering or quality that arouses pity or sorrow 

(Patho, n.d.). For a long time, researchers have regarded mental wellness as the 

absence of mental illness and studied it using a clinical model
 
(Keyes & Michalec, 

2010; Scheid & Brown, 2010). The clinical model views problems in mental wellness 

as illnesses; thus, studies aimed to find different treatments
 
(Scheid & Brown, 2010). 

Researchers adopting this model tend to use dichotomous criteria to diagnose whether 
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a patient is mentally healthy and emphasize the biological causes of illness (Scheid & 

Brown, 2010). Nowadays, psychiatrists still widely adopt the clinical model of mental 

wellness. The Diagnostic and Statistical Manual of Mental Disorders (DSM) is often 

used as criteria in diagnoses and studies in which mental illness is defined as “a 

clinically significant behavioral or psychological syndrome or pattern that occurs in 

an individual and that is associated with present distress (e.g., a painful symptom) or 

disability (i.e., impairment in one or more important areas of functioning) or with a 

significant increased risk of suffering death, pain, disability, or an important loss of 

freedom” (American Psychiatric Association, 2000, p. xxxi ). 

Mental illness has some synonyms, including mental disorder, mental wellness 

problem, mental ill-being, and the like, that can be used interchangeably. According 

to Longman Dictionary of Contemporary English, illness is “a disease of the body or 

mind, or the condition of being ill”(Illness, n.d.), disorder is “a mental or physical 

illness which prevents part of your body from working properly”(Disorder, n.d.), and 

problem is “something wrong with your health or with part of your body” (Problem, 

n.d.). Although Longman Dictionary does not define “ill-being,” Merriam-Webster 

Dictionary defines it as “a condition of being deficient in health, happiness, or 

prosperity” and this term appeared in 1840s, much later than the appearance of other 

words (see Ill-being, n.d.). Based on the above explanations, it seems that mental 

illness and mental disorders can be used interchangeably to describe clinical illness. 

Mental ill-being is more close to a non-clinical term while mental wellness problems 

can be used in both clinical and non-clinical situations.  

When it comes to research, researchers often use the above synonyms 

interchangeably. For instance, some researchers use mental ill-being interchangeably 

with mental illness and study it from a clinical perspective
 
(Kitwood & Bredin, 1992) 

while other researchers study them from a non-clinical perspective
 
(e.g., Leval, 1999; 

Weinberg, 1964). In general, the terms mental illness, mental disorders, and mental 

wellness problems appeared earlier and have been adopted more widely than the term 

“mental ill-being”. The three terms can be found in both clinical and non-clinical 

literature. Mental ill-being can be found more often in non-clinical literature rather 

than clinical literature. It is difficult to delineate the extent to which the non-clinical 

mental ill-being becomes clinical illness
 
(López-Ibor, López-Ibor, & Helmchen, 

2010). For research convenience, the current study will use mental illness to refer to 

clinical mental problems and mental ill-being to refer to non-clinical mental problems. 

Early studies on mental ill-being can be traced back to psychiatric studies on 

mental illness. For instance, as early as in 1895, Freud had attempted to explicate 

melancholia, now known as depression, from a neurological perspective
 
(Freud, 

1917). Early studies on loneliness conducted during the first half of 1900s considered 

mental ill-being as a painful subjective experience and studied it from clinical 

observations
 
(Peplau, 1985). Subsequently, sociologists and psychologists began to 

apply clinical definitions and criteria in general populations, and formed a non-

clinical model.  

Affected by the clinical model, studies on mental ill-being do not treat mental ill-

being as a single variable but view it as a group of diverse negative mental variables, 

which include depression, loneliness, anxiety, suicide attempt, aggression, and the 
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like. Similar to the clinical model, the non-clinical model is used to consider mental 

wellness as on the opposite end of mental ill-being
 
(Ryan & Deci, 2001). Contrary to 

the clinical model, the non-clinical model tends to access mental ill-being on a 

continuum rather than based on dichotomous criteria
 
(Scheid & Brown, 2010). The 

subjects of non-clinical studies are drawn from the general population rather than 

specific patients because researchers believe that each individual may have certain 

degree of mental ill-being
 
(Bradley, Mogg, & Millar, 1996; Creamer, Foran, & Bell, 

1995; Dent & Salkovskis, 1986; Lovibond & Lovibond, 1995; Rosenbaum et al., 

1991). The main purpose of non-clinical studies is to prevent deterioration in mental 

wellness through elucidating psychological, historical, or social causes of ill-being. 

2.1.1.2. The mental well-being paradigm 

For several decades, the excessive focus on mental ill-being overshadowed the 

attention given to mental well-being
 
(Cloninger, Zohar, & Cloninger, 2010). Although 

the term salus, which means the presence of well-being, health, and prosperity, 

already appeared in early Greek and Roman writings
 
(Keyes & Michalec, 2010), 

researchers did not realize the problems with limitations of studies on mental well-

being until the middle of 1900s. In 1954, Abraham Maslow wrote that the 

preoccupation with insane individuals, psychopaths, delinquents, and feeble-minded 

resulted in decreased expectations from people, and retreated from dreams of peace 

and affection (as cited in Gentile & Miller, 2009). In 1958, Marie Jahoda pointed out 

that due to an unwillingness to work with a vague notion of positive functioning, our 

knowledge about illness and malfunctioning far exceeds that of positive functioning
 

(as cited in Gentile & Miller, 2009).  

Mental well-being began to flourish in the 1960s. At that time, human potential 

movement swelled and positive psychology arose
 
(Ryan & Deci, 2001). The study by 

Wilson in 1967 is an important work that provided the theoretical foundation for 

mental well-being studies
 
(Diener, Suh, Lucas, & Smith, 1999). Wilson regarded 

mental well-being as avowed happiness and reviewed the correlation of happiness 

with demographics, such as age, physical health, education, income, marriage, and 

others
 
(Wilson, 1967). Later, researchers gradually realized that demographics explain 

small variance in mental well-being, and they began to explore internal variables that 

could account for well-being (e.g., personality, life goals, coping, etc) (Diener et al., 

1999). 

During the process of exploring mental well-being, researchers formed two 

distinct perspectives, the hedonic perspective and the eudaimonic perspective
 
(Ryan 

& Deci, 2001; Springer & Hauser, 2006). The hedonic perspective can be traced back 

to Aristippus, a Greek philosopher of the 4
th
 century B.C. (Ryan & Deci, 2001). 

Aristippus believed that happiness is to maximize one’s pleasure. Early hedonic 

views regarded mental well-being as happiness, which is the balance between positive 

and negative affects
 
(Diener & Emmons, 1984; Diener, Larsen, Levine, & Emmons, 

1985; Fredrickson, 2001; Fredrickson & Losada, 2005; Watson, Clark, & Tellegen, 

1988). Based on this early concept of happiness, Diener and his colleagues proposed 
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the concept of subjective well-being, viewing well-being as not only the balance 

between positive and negative affects, but also the cognitive assessment of one’s 

global life (i.e., life satisfaction)
 
(Ryan & Deci, 2001). 

The eudaimonic view of mental well-being can be traced back to Aristotle, who 

posited that hedonic happiness only makes people chase after their desires while true 

happiness is doing something valuable
 
(Ryan & Deci, 2001). This branch of 

researchers believes that the essence of eudaimonic lies in “striving toward excellence 

based on one’s unique potential” (Ryff & Singer, 2008, p. 14). Based on Maslow’s 

concept of self-actualization, Roger’s view of the fully functioning person, Jung’s 

formulation of individuals, and Allport’s conception of maturity, Ryff (1989) 

proposed psychological well-being as the combination of self-acceptance, positive 

relations with others, autonomy, environmental mastery, purpose in life, and personal 

growth. About 10 years later, Keyes (1998) realized that previous well-being concept 

focused only on private life, with the public life being neglected. Based on 

Wrightsman’s view of human nature, Bandura’s view of self-efficacy, as well as 

Marx’s views that people are naturally productive, Keyes proposed social well-being 

that incorporates social integration, social acceptance, social contribution, social 

actualization, and social coherence.  

It should be noted that the hedonic view and the eudaimonic view are not totally 

separated. In an attempt to combine the two traditions of views, Keyes, Shmotkin, and 

Ryff (2002) found that the hedonic concept of subjective well-being overlapped with 

the eudaimonic concept of psychological well-being. Although global life satisfaction 

is believed to be a hedonic concept (Ryan & Deci, 2001), Diener and his colleagues
 

(1985) also implied that the cognitive judgment towards one’s life relied on “a 

comparison of one’s circumstance with what is thought to be appropriate standard” (p. 

71).  

Recently, mental well-being researchers have attempted to combine the hedonic 

view with the eudaimonic view. Perhaps, Keyes and his colleagues have proposed the 

most complete concept of mental well-being. Keyes et al. regarded subjective well-

being as emotional well-being and mental well-being as the combination of emotional, 

psychological, and social well-being
 
(Keyes, 2002, 2005; Keyes, 2007; Keyes & 

Lopez, 2002). 

Studies on mental ill-being and mental well-being are not symmetrical. Studies on 

mental ill-being started much earlier. Most studies on ill-being focused on specific 

mental variables (e.g., depression). Under this research tradition, mental ill-being is 

often viewed as a collection of specific mental symptoms rather than a single variable. 

On the contrary, researchers who focused on mental well-being have considered the 

concept of well-being and regarded mental well-being as a measurable variable.  

2.1.1.3. The complete state paradigm 

The complete state paradigm of mental wellness can be traced back to the ancient 

word hale, which means whole (Keyes & Michalec, 2010). This paradigm emerged in 

the middle of 1990s and bloomed in the early 2000s. The early report of WHO in 
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1948 adopted this paradigm in which health is defined as “a state of complete 

physical, mental and social well-being and not merely the absence of disease or 

infirmity” (as cited in Huppert, 2009, p. 138). This definition is still adopted today. In 

the report on Promoting Mental wellness, WHO pointed out that “mental wellness is 

more than the absence of mental illness” ; it is “a state of well-being in which the 

individual realizes his or her own abilities, can cope with the normal stresses of life, 

can work productively and fruitfully, and is able to make a contribution to his or her 

community” (World Health Organization, 2004, p. 12). 

Headey and his colleagues are early researchers who explored the mental 

wellness using the complete state paradigm. In the studies by Headey and his 

colleagues (Headey, Holmström, & Wearing, 1984, 1985; Headey, Kelley, & 

Wearing, 1993), the researchers referred to well-being as life satisfaction, self-

fulfillment, happiness, and positive affects, and ill-being as negative affects, worry, 

somatic complaints, anxiety, and depression. The researchers reported that well-being 

and ill-being are distinct but not orthogonal dimensions and “to some degree, people 

experience satisfaction and dissatisfaction, positive and negative feelings about their 

lives in the same time period”
 
(Headey et al., 1984, p. 123).  

In fact, some studies on mental well-being have adopted the complete state 

perspective by considering positive and negative affects simultaneously (e.g., Beiser, 

1974; Diener & Emmons, 1984; Diener et al., 1985). However, the complete state of 

mental wellness was systematically proposed only in the early of 2000s. According to 

Keyes and his colleagues, the complete state paradigm (also called dual continua 

model, two-factor model) should view mental wellness as not only the absence of 

mental ill-being, but also the presence of mental well-being
 
(Keyes, 2002; Keyes & 

Michalec, 2010). The researchers pointed out that completely mentally healthy person 

will exhibit emotional vitality as well as positive psychological and social functioning, 

and will be free of mental ill-being (Gentile & Miller, 2009; Keyes, 2002; Keyes & 

Michalec, 2010). It should be pointed out that although mental well-being mentioned 

by Keyes and his colleagues is a systematic measure, mental ill-being is not. In most 

studies by Keyes and his colleagues, mental ill-being was only measured by 

depression. This may be due to the research tradition that earlier research has not 

formed a systematic measure of mental ill-being, as mentioned before. 

Adopting the complete state paradigm, the current study regards mental wellness 

as both the absence of mental ill-being and the presence of mental well-being to 

determine individuals’ subjective feeling of lives. Mental ill-being refers to 

individuals’ subjective feeling associated with distress while mental well-being refers 

to individuals’ subjective feeling associated with hedonic and eudaimonic happiness. 

Low levels of mental ill-being and high levels of mental well-being can reflect 

positive mental wellness. The state of mental ill-being can be reflected by negative 

mental variables, such as depression, loneliness, aggression, suicide attempt, and the 

like. The state of mental well-being includes emotional well-being, psychological 

well-being, and social well-being. Emotional well-being reflects global life 

satisfaction (Keyes, 2002). Psychological well-being reflects subjective feelings of 

self-development. Social well-being reflects subjective feelings about social life 

(Keyes & Michalec, 2010). The negative and positive mental variables are moderately 
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and negatively correlated (Headey et al., 1993), and the diverse mental variables 

access different dimensions of mental wellness.  

2.1.2. Theoretical approaches 

What may influence mental wellness? Biologists, psychologists, and sociologists have 

given different answers to the question. Similar to the development of the three 

paradigms of mental wellness, the researchers have originally focused on negative 

factors that may affect mental illness or ill-being. An increasing attention has been 

paid to positive factors associated with mental well-being. Nowadays, researchers 

have realized that it is necessary to adopt a complete paradigm by studying negative 

and positive factors together.  

2.1.2.1. The biological approach  

Biologists believe that brain, body and genetic systems are associated with mental 

wellness. Early research on brain focused exclusively on mental illness, partly due to 

the less advanced technology. Before the invention of CT and MRI, brain could not 

be normally diopsied; thus, it is only in autopsies and serendipitous situations that 

researchers could further explore the relationship between brain damage and mental 

illness
 
(Schwartz & Corcoran, 2010). With the development of technology, picturing 

the activities of brain with CT, MRT, PET, fMRI, EEG became possible, increasing 

the knowledge of brain and mental wellness. Brain researchers found that positive and 

negative mental states correlate with different parts of brain. For instance, happiness 

is found to be associated with activity near the ventral mesial frontal cortex while 

sadness is correlated with activity in the anterior insula
 
(Lane, Reiman, Ahern, 

Schwartz, & Davidson, 1997). People with greater baseline right frontal activation 

tend to feel more negative affects while people with greater baseline left frontal 

activation tend to have more positive affects
 
(Tomarken, Davidson & Henriques, 

1990; Wheeler, Davidson, & Tomarken, 1990, as cited in Davidson, 1992).  

Studies on body systems believe that mental wellness is associated with 

biomarkers, such as cardiovascular, neuroendocrine, immune functions, and the like
 

(Ryff, Singer, & Love, 2004). Researchers have found that some biomarkers, such as 

heart rate and electrodermal activity, are associated with both negative and positive 

feelings (Schwartz, Weinberger, & A., 1981) while other biomarkers are not
 
(Hubert 

& de Jong-Meyer, 1991). Ryff et al. (2006) reported that mental “well-being and ill-

being have different biological signatures” (p. 87). Waist-hip ratio, HDL cholesterol, 

and Total/HDL cholesterol correlated only with well-being measured by positive 

relations, personal growth, purpose in life, and positive affect while systolic blood 

pressure correlated only with ill-being, as measured by negative affect, depression, 

anxiety, and anger
 
(Ryff et al., 2006). 

Genetic research assumes that mental wellness status has a genetic basis, and it 

has been found that genetic component can explain about half of the variability in 

mental wellness
 
(Tellegen et al., 1988). Early studies suggest that mental well-being 
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and mental ill-being may correlate with two different genetic systems. The long allele 

variant of 5-HTT gene acts as resilience in stressful situation while the short allele 

variant makes people more vulnerable to depression
 
(Huppert, 2009). Recent studies 

have found that muted genes and abnormally regulated gene expression are closely 

associated with negative mental states (Bord et al., 2006; Desbonnet, Waddington, & 

O’Tuathaigh, 2009; Kirby, Waddington, & O’Tuathaigh, 2010; Matthysse et al., 1992) 

while gene polymorphisms are tied to positive mental states
 
(Blum et al., 2009; De 

Neve, Christakis, Fowler, & Frey, 2010). 

2.1.2.2. The psychological approach  

Psychological studies aim to illuminate association of psychological energy, cognitive, 

and emotional systems with mental wellness. Studies on psychological energy have 

posited that two bipolar energy systems may contribute to mental ill-being and mental 

well-being differently (Thayer, 1996, 2001, as cited in Ryan & Deci, 2008). The 

negative energetic system ranges from energy to tiredness (Thayer, 1996, 2001, as 

cited in Ryan & Deci, 2008). This system assumes that energy is a limited resource. 

Activities driven by external motives can drain adaptive energy, which contributes to 

mental ill-being
 
(Ryan & Deci, 2008). The positive energetic system ranges from 

tense to calm
 
(Thayer, 1996, 2001, as cited in Ryan & Deci, 2008). This system 

regarded energy as a resource that can be maintained and enhanced. Activities that 

satisfy psychological needs for relatedness, competence, and autonomy can enhance 

energy and reach a state of vitality, which contributes to mental well-being (Griggs et 

al., 2007; Yevchak, Loeb, & Fick, 2008). 

Studies on cognitive system suggest that different ways of thinking may have 

different consequences for mental wellness. Typical studies focus on pessimism and 

optimism. According to Seligman (2006), pessimists and optimists have dissimilar 

beliefs and outcome expectancies. Pessimists tend to believe that bad events will last 

for a long time and expect that these events will negatively affect other things. On the 

contrary, optimists tend to believe that bad events will last only temporary and tend to 

perceive a problem as a challenge (Seligman, 2006). Early studies have found that the 

two ways of thinking are associated with mental wellness in different ways, with 

pessimism being more closely correlated with mental ill-being and optimism being 

more closely associated with mental well-being
 
(see Chang, 2002). 

Studies on emotional system have also found that negative and positive short-

term emotions contribute to mental wellness in different ways. The word “short-term” 

was used to differentiate the emotions described in this paragraph from emotional 

well-being. Short-term emotions are “multicomponent response tendencies that 

unfold over relatively short time spans” (Fredrickson, 2005, p. 219). Short-term 

emotions are about personally meaningful circumstance and have an object 

(Fredrickson, 2001, 2005). The broaden-and-build theory has systematically 

supported different roles of negative and positive emotions played in life. This theory 

points out that negative short-term emotions (e.g., fear and anger) narrows a person’s 

momentary thought-action repertoire and over time, can cause worsening of moods 
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and clinical levels of depression
 
(Fredrickson, 2005). By contrast, positive short-term 

emotions widen the array of thoughts and actions that come to mind, helping people 

build personal resources and enhance their mental well-being in the end
 
(Fredrickson, 

2005). A study on work achievements of Catholic nuns did not find significant 

association between negative emotions and shorter life but the nuns who expressed 

more positive emotions lived longer compared to other nuns (Danner, Snowdon, & 

Friesen, 2001, as cited in Fredrickson, 2005), which suggests that compared to 

negative emotions, positive emotions may be more closely tied to well-being. 

2.1.2.3. The sociological approach  

Sociologists believe that social factors are linked to mental wellness. Life events, 

family status, and job stimuli are widely examined factors. Studies on life events have 

found that minor rather than major life events have greater effect on mental wellness
 

(Wagner, Compas, & Howell, 1988). Minor events are the personal experiences that 

occur frequently in daily life, such as completing a task, getting along well with a 

friend, wasting time, or losing something. Minor negative events are often called 

daily hassles while minor positive life events are often referred to as daily uplifts
 

(Chamberlain & Zika, 1990; Kanner, Feldman, Weinberger, & Ford, 1987; Pinquart 

& Sörensen, 2004). Both daily hassles and daily uplifts contribute significantly to 

mental wellness; however, hassles are more closely related to mental ill-being (e.g., 

depression) while uplifts are more closely associated to mental well-being (e.g., 

happiness) (Pinquart & Sörensen, 2004). 

Family status is a significant predictor of mental wellness. Earlier studies found 

that the quality of a marriage is a powerful predictor of mental wellness. Gove, 

Hughes, and Style (1983) reported that good marriage is positively associated with 

happiness and life satisfaction. The study by Gove et al. suggested that although a bad 

marriage may be not closely tied to mental well-being, it might affect mental wellness 

negatively by increasing mental ill-being. Family status also affects children’s mental 

wellness. A recent study on Finnish children by Uusitalo-Malmivaara and Lehto 

(2013) reported that the quality of family relationships is correlated with both 

children’s happiness and depression while negative family stimuli (parental 

fighting/disagree and parental alcohol consumption) are more closely tied to 

children’s mental ill-being rather than mental well-being (Uusitalo-Malmivaara & 

Lehto, 2013). The above studies imply that different family factors explain mental ill-

being and mental well-being. 

Studies on the relationship between job stimuli and mental wellness have also 

suggested different antecedents of mental well-being and ill-being (Campione, 2008; 

Park, Monnot, Jacob, & Wagner, 2011). Campione (2008) constructed a different 

model to explain the effect of work on life satisfaction and depression. She found that 

supervisory capacity, recent promotion, and government employment contributed to 

life satisfaction positively while irregular shift was a significant antecedent of 

depression. The study by Park et al. (2011) also revealed that some positive job 
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stimuli (e.g., person-organization fit) had closer relation with happiness compared to 

depression. 

2.1.3. Implications for media research 

Although media researchers have voiced concerns about the influence of media use 

on mental wellness, they have not yet reached a consensus about the definition of 

mental wellness. Some media researchers refer to mental wellness as the absence of 

mental ill-being (de Wit, van Straten, Lamers, Cuijpers, & Penninx, 2011; Ybarra, 

Alexander, & Mitchell, 2005) while some regard it as a synonym of psychological 

well-being
 
(Kraut et al., 2002; Kraut et al., 1998; Weiser, 2001) or psychosocial well-

being (Kang, 2007; van den Eijnden et al., 2008). When studying mental wellness, 

media researchers usually select one or more mental variables (e.g., loneliness, 

depression, aggression, life satisfaction) according to research interests.  

Because of the media research traditions, it is quite difficult to sort out the 

literature according to the concept of mental wellness proposed in the current study. 

However, it could be wise to employ the complete paradigm of mental wellness. First, 

“the absence of [mental] ill-being is necessary for being fully mentally healthy” 

(Tengland, 2001, p. 104), since mental ill-being lowers individuals’ ability to fulfill 

vital goals. Second, the absence of mental ill-being cannot be a sufficient condition 

for complete mental wellness, as people with low levels of mental ill-being may still 

not be able to make sense of their lives because of lack of mental well-being
 

(Tengland, 2001). 

 Studies utilizing the biological, psychological, and sociological approaches 

suggest that negative factors may be a better predictor of mental ill-being while 

positive factors may better predict mental well-being. Thus, it is better to consider 

both negative and positive stimuli when studying mental wellness from the complete 

paradigm. Nowadays, in the media research area, the majority of attention has been 

put on the negative media factors, such as media violence or media addiction. Only 

few studies have explored positive media factors, such as prosocial media contents.  

The current study suggests that the complete paradigm should also be employed 

in media research area. First, biological, psychological and sociological studies 

suggest that the positive and negative systems that influence mental wellness may 

overlap to some extent. Second, the coexistence of the positive and negative systems 

implies that a decrease in negative factors may protect people from mental ill-being, 

but to enhance mental well-being, we should consider positive factors. 

In brief, this section reviewed three paradigms of mental wellness and sorted out 

three approaches of mental wellness studies. The literature review suggests that we 

should view mental wellness from the complete state paradigm, considering mental 

wellness not only as the absence of metal ill-being, but also as the presence of mental 

well-being. In addition, the complete state paradigm should also be employed in 

media research area, since positive and negative media factors may be closely 

associated with mental well-being and mental ill-being, respectively. 



14 

 

2.2. Sociability: Theoretical assumptions 

2.2.1. What is sociability 

Earlier researchers did not reach a consensus about the definition of sociability, and 

the term of sociability “is often used as a umbrella heading encompassing numerous 

aspects of social functioning” (Cook, 2009, p. 3). Cook (2009) has sorted out four 

perspectives of sociability based on earlier studies, social cognition, social behaviors, 

social competence, and social skills. Cook suggested that social cognition is a 

cognitive process that involves other people (e.g., perception of others and 

interpersonal knowledge) while social behaviors encompass many areas of behavior, 

such as altruism, friendship, cooperation, and the like. However, perspectives of both 

social cognition and social behaviors are quite broad and include diverse sub-concepts 

related to cognitive and behavioral process. The two perspectives provided 

philosophical approaches rather than plausible definitions of sociability. 

Social competence emphasizes the ability to achieve social tasks, such as solving 

interpersonal problems, perspective taking, and the like. The perspective of social 

skills focuses on the concrete skills in a face-to-face (FtF) interaction, which includes 

macro-skills (e.g., engaging in a conversation) and micro-skills (e.g., appropriate eye 

contact) (Cook, 2009). Compared to the perspectives of social cognitions and social 

behaviors, the perspectives of social competence and social skills are more concrete. 

However, both social competence and social skills incline to focus on ostensible 

interpersonal skills. Individuals can learn these skills, which can vary easily across 

situations. For instance, an individual who perceives the self as highly sociable may 

avoid eye contact with someone who he/she dislikes. Hence, the ostensible 

competence or skills have their limits in illuminating the essence of sociability. 

The definition of sociability in the Merriam-Webster Dictionary may help clarify 

the essence of sociability. According to the dictionary, sociability is “the quality or 

state of being sociable” (Sociability, n.d.) while sociable includes two levels of 

meaning: “inclined to seek or enjoy companionship” and “marked by or conducive to 

friendliness or pleasant social relations” (Sociable, n.d.). This definition suggests that 

sociability involves internal outgoing tendency and external social relations. Many 

psychologists perceive sociability as internal outgoing tendency, which is a trait that 

appears early in life. For instance, Cheek and Buss (1981) pointed out that sociability 

is “a tendency to affiliate with others and to prefer being with others over remaining 

alone” (Cheek & Buss, 1981, p. 330). On the other hand, sociologists emphasize the 

external social relations within sociability. For instance, Simmel and Hughes (1949) 

pointed out that “sociability is the art or play form of association, related to the 

content and purposes of association in the same way as art is related to reality” (p. 

254). These associations are accompanied by the feeling that one is associated with 

others and drawn into a union with other social members (Simmel & Hughes, 1949).  

The aforementioned dictionary definition as well as the psychological and 

sociological perspectives of sociability suggest that both the internal outgoing 

tendency and external social relations may constitute a broader definition of 
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sociability, since both dimensions help individuals organize thinking and act 

appropriately in a specific situation (Cantor, 1990; Weiss, 1969). Based on that 

perspective, we define sociability as an internal tendency to affiliate with others and a 

feeling of being connected with others. As early studies have not developed a 

systematical and widely adopted measure of sociability, the current study used 

extraversion to reflect the degree of outgoing tendency and perceived social support 

to reflect the feeling of being connected with others. Because studies on extraversion 

and perceived social support are much more advanced than the studies using the term 

sociability, adopting the two social variables can make the current study operational.  

Extraversion is a concept adopted from psychological area. It is a type of 

personality trait, which forms everyone’s unique pattern of feeling, thoughts, and 

behaviors (Phares, 1991, as cited in Heinström, 2003). There are two widely used 

classifications of personality traits. The first one classifies personality into three 

groups: extraversion, neuroticism, and psychoticism (EPQ-R, Eysenck et al., 1985, as 

cited in Amichai-Hamburger, 2007). The second classification considers five types 

(also known as the five-factor model): extraversion, neuroticism, agreeableness, 

conscientiousness, and openness to experience (NEO-PI-R, McCrae & Costa, 1997, 

as cited in Amichai-Hamburger, 2007). The difference between extraversion in EPQ-

R and in NEO-PI-R is that EPQ-R measures one’s social affiliation tendency while 

NEO-PI-R includes more dimensions, such as assertiveness and positive emotions. 

Both definitions of extraversion place extraversion and introversion on the same 

continuum.  

Social support is a concept adopted from sociological area. Social support can be 

divided into perceived social support and received social support. Perceived social 

support refers to “cognitive appraisal of being reliably connected to others” (Barrera, 

1986, p. 416). Received social support refers to actual support from others 

(MacGeorge, Samter, Feng, Gillihan, & Graves, 2007). The current study centers on 

perceived social support rather than received social support. This selection is based on 

the social constructionist perspective proposed by Dewey who suggested that there is 

no social consensus and that there are diverse individual differences in evaluating 

support receiving from others (Lakey & Cohen, 2000). In other words, people’s 

evaluation of support does not reflect the real support they get, as they only evaluate 

how people accept and help them in their specific social context (Lakey & Cohen, 

2000). As perceived social support involves individuals’ subjective explanation of 

objective reality, it is a more important predictor of thoughts and behaviors than 

received social support (Sarason et al., 1991; Wethington & Kessler, 1986). In the 

following sections, social support exclusively refers to perceived social support. 

2.2.2. Theoretical assumptions 

As mentioned in Chapter 1, sociability may influence cognitions and behaviors 

related to the Internet use. This assumption is based on a more broad assumption that 

sociability may influence cognitions, which in turn exert an influence on behaviors in 

daily life. This section proposes three postulates of the assumption. The three 
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postulates were put forward based on the attachment theory and the social cognitive 

theory. The postulates provided the theoretical basis for the current study. 

First, sociability (extraversion or social support) develops through interacting 

with the environment since infancy. Although approximately half of the traits of 

extraversion are shaped by genetic components, another half of extraversion is 

formed mainly by the environment (Smillie, Cooper, Proitsi, Powell, & Pickering, 

2010). In addition, earlier researchers on social support suggested that environmental 

factors play a vital role in the development of social support (Pierce, Sarason, & 

Sarason, 1991; Sarason, Pierce, & Sarason, 1990; Sarason & Sarason, 1985). The 

attachment theory proposed by Bowlby suggests that earlier attachment experience is 

an important source of sociability (Sarason et al., 1990). Secure attachment helps 

develop internal working models, which are “cognitive representations of self, others, 

and relationships that infants construct from their interactions with caregivers” 

(Shaffer, 2000, p. 148). Such working models built since infancy influence 

individuals’ reactions to others later in life (Shaffer, 2000). As individuals’ sociability 

develops before their Internet use habits, it is plausible to assume that an influence 

process progresses from extraversion or social support on Internet use. 

Second, sociability is stable. Compared to individuals’ cognitive and behavioral 

response to a particular environmental stimulus (e.g., the Internet), sociability is a 

stable characteristic. McCrae and Costa
 

(1994) pointed out that personal 

characteristics, like extraversion, present some continuity from early childhood on 

and eventually, they become fixed at about age 30. In addition, research on social 

support also reported that perceived social support “remains quite stable over time, 

even during periods of development transition when environmental change may 

peak” (Sarason et al., 1990, p. 98). The stability of sociability implies that it is 

reasonable to use the stable characteristic, like sociability, to predict relatively 

unstable factors, such as online cognitions and behaviors. 

Third, sociability affects cognitions, which in turn influence behaviors. Eysenck’s 

trait theory suggests that sociability can influence habitual thoughts or behaviors. 

These habitual thoughts and behaviors in turn affect cognitions or behaviors in 

specific situations (Feist & Feist, 2008). Similarly, the attachment theory mentioned 

before also suggests that sociability guides daily thoughts and behaviors. The current 

research further assumes that cognitions mediate the effect of sociability on behaviors. 

That assumption is based on the social cognitive theory. The social cognitive theory is 

a broad concept encompassing Kelly’s personal construct theory, Rotter’s social 

learning theory, Mischel’s cognitive social learning theory, Bandura’s social 

cognitive theory, and others (Pervin, 2003). A common point of those theories is the 

emphasis on the role of cognitions in forming behaviors. Based on previous studies of 

social cognitive theory, Cantor (1990) systematically explained how cognitions 

influence behaviors. According to Cantor, personality characteristics are closely 

associated with three types of cognitive units: schemas, tasks, and strategies. Schemas 

are “organized structures of knowledge about particular domains of life and of the 

self” (p. 736), which “provide interpretive knowledge with which to frame experience 

and to anticipate events” (p. 746). Tasks are the goals that individuals aim to achieve, 

which shape individuals’ future behaviors. Strategies are attempts to “gain control 
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and make progress on their significant tasks” (p. 737) in which “individuals 

ingeniously combine processes of anticipation, monitoring and retrospection to direct 

their behavior in context” (p. 737). Those cognitive units reflect individual 

differences and play the role in forming behaviors in a specific context
 
(Cantor, 1990).  

Some Internet use cognitions (e.g., preference for virtual life) resemble the 

schemas of the cognitive unites. Those cognitions include knowledge about how 

Internet users view themselves in the real world and in the online virtual world. Some 

online cognitions (e.g., mood alteration) resemble the tasks of the cognitive unites. 

The cognitions like mood alteration involve using the Internet to enhance mood and 

relieve stress. These schemas and tasks may direct specific strategies. For instance, 

Internet users who prefer virtual life to real life and intend to enhance mood through 

the Internet use may plan to play online games or visit interesting websites after a 

day’s work. That plan is the strategy the users adopt to achieve specific tasks, and it 

can facilitate the real behaviors of online gaming or surfing. 

In sum, the above three assumptions suggest that sociability reflected by 

extraversion or social support develops mainly through interacting with environment 

since early age and it is a relatively stable factor. Hence, it is plausible to use 

sociability to predict cognitions and behaviors related to the Internet use, since the 

Internet use patterns develop later in life, and they are relatively unstable factors 

compared to sociability. 

2.2.3. Implications for media research 

Media researchers have not yet reached a consensus on the definition of sociability. 

Some researchers regard sociability as individual competence measured by social 

skills (Caplan, 2005; Kim et al., 2009). Some scholars view sociability as mental 

wellness status measured by loneliness (Baker & Oswald, 2010; Caplan, 2007; van 

den Eijnden et al., 2008). Some scholars refer to sociability as external social resource 

and measure it using variables like social support or quality of friendship (e.g., 

Bessière et al., 2008; Lee, 2009; Valkenburg & Peter, 2007b) and still other 

researchers view sociability as personality dispositions measured by shyness or 

extraversion (Amichai-Hamburger, 2007; Amichai-Hamburger & Ben-Artzi, 2000; 

Amichai-Hamburger & Vinitzky, 2010; Amichai-Hamburger, Wainapel, & Fox, 

2002). 

Even though media researchers do not always use the term sociability, the two 

variables, extraversion and social support, are often employed as social variables. 

Some studies used the two variables simultaneously (e.g., Bessière, Kiesler, Kraut, & 

Boneva, 2004; Bessière et al., 2008; Kraut et al., 2002; Swickert, Hittner, Harris, & 

Herring, 2002) while other researchers studied them separately (e.g., Amichai-

Hamburger & Ben-Artzi, 2000; Amichai-Hamburger et al., 2002; Shaw & Gant, 

2002). However, seldom have media researchers explored the commonality and 

difference between the two social variables. 

Highly sociable people who are characterized by extraversion or high levels of 

social support feel that their social needs are fulfilled through FtF interaction and that 
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they have more social resources in real life. Thus, they are less likely to 

psychologically depend on media use to get compensation for social relationships 

than do less sociable people. That assumption has constituted the common basis for 

many media studies (e.g., Amichai-Hamburger et al., 2002; Bessière et al., 2008; 

Shaw & Gant, 2002). 

Meanwhile, we should not ignore the difference between the two social variables. 

As mentioned before, the two variables are adopted from two different research 

disciplines, meaning that the two variables view sociability from different 

perspectives. Most psychology studies on extraversion perceive extraversion as 

highly correlated with other personal inner traits. For instance, Eysenck believed that 

extraverts are characterized primarily by sociability, but they are also jocular, lively, 

optimistic, and quick-witted (as cited in Feist & Feist, 2008). Even though studies on 

extraversion do not deny the influence of environment on personal traits, these studies 

also suggest that extraversion has a genetic basis. Eysenck believed that the inherited 

cortical arousal levels play a significant role in differentiating extraverts and 

introverts (as cited in Feist & Feist, 2008). Extraverts have lower levels of cortical 

arousal and higher sensory thresholds than do introverts, suggesting that extraverts 

have lesser reactions to sensory stimulation (Feist & Feist, 2008).  

Compared to extraversion, sociology studies on social support perceive it as 

external social resource. The social constructionist perspective suggests that 

perceived social support reflects individuals’ subjective feeling about the external 

social resources. Those who have high levels of social support tend to believe that 

they receive more tangible, emotional, and informational support from others than do 

people with low levels of perceived social support (Cohen, 1988). These perceived 

external resources may enhance an individual’s self-esteem and have positive 

influence on both physical and mental wellness (Lakey & Cohen, 2000). 

Because of the aforementioned commonality, we reviewed previous studies 

related to sociability simultaneously rather than separately. Because of the 

aforementioned difference between extraversion and social support, we measured and 

tested the two social variables separately rather than simultaneously. 

2.3. The mediation of Internet use 

As mentioned before, the studies on mental wellness have been more advanced in 

psychological and sociological areas than in media research areas. When studying 

mental wellness, media researchers usually select some mental variables according to 

their research interests. That research tradition makes it difficult to review prior 

literature based on the complete paradigm of mental wellness. Nevertheless, media 

researchers put more emphasis on media use behaviors and media contents than on 

mental wellness and generally agree that diverse mental variables can reflect mental 

wellness. In previous media studies, the mental variables that reflect mental ill-being 

include depression, loneliness, aggression, narcissism, shyness, social antagonism, 
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and the like. The mental variables that reflect mental well-being include positive 

emotions, life satisfaction, altruism, and social trust, among others. Media studies 

exploring these variables provided the foundation for the current study.  

Media researchers have also not reached a consensus on the definition of 

sociability. Even though the current study defined sociability as extraversion or social 

support, to broaden the review, we did not focus only on these two variables in the 

literature review. Internet use studies related to social skills, loneliness, quality of 

friendship, extraversion, and social support were included in the review for the 

current study. 

Since Kraut et al. (2002) suggested that using the Internet for non-communication 

purposes and communication purposes might mediate the influence of sociability on 

mental wellness, this section further reviewed the possible mediating roles of non-

communication purposes and communication purposes related to the Internet use. 

2.3.1. Non-communication purposes 

The study by Kraut et al. (2002) suggests that less sociable people use the Internet 

more for non-communication purposes, which in turn undermines their mental 

wellness. Early researchers generally measured purposes for using the Internet by 

asking users how much time or how frequently they use certain online services. Two 

types of non-communication purposes are often studied: using the Internet for 

information and using the Internet for recreation. Studies on online information 

seeking generally focus on surfing while studies on online recreation usually focus on 

online gaming. 

Previous studies have indicated that less sociable people tend to use the Internet 

for non-communication purposes. Willoughby (2008) conducted a longitudinal study 

of high school adolescents and revealed a negative correlation between friendship 

quality and the frequency of computer gaming, which indicated that lower friendship 

quality might predict more computer gaming. Whitty and McLaughlin (2007) 

conducted a cross-sectional study of undergraduate students, which revealed that 

lonely people were more likely to use the Internet for computer-based entertainment 

and for obtaining information about the entertainment events. 

Nonetheless, using the Internet for non-communication purposes does not 

necessarily lead to poor mental wellness. A longitudinal study by Bessière et al. 

(2008) reported that online information seeking increased depression only marginally 

and that online entertaining did not influence mental wellness. Another longitudinal 

study by Selfhout et al. (2009) found that the frequency of surfing predicted 

depression only in adolescents with low friendship quality. Surfing did not have 

significant influence on depression among highly and moderately sociable 

adolescents
 
(Selfhout et al., 2009). Some studies even indicated that certain non-

communication use might benefit mental wellness. For instance, news reading has 

been found to be positively related to self-confidence, self-esteem, and social trust 

(Katz, Haas, & Gurevitch, 1973; Norris, 1996; Putnam, 1995).  
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Weiser (2001) suggested that if individuals use the Internet for non-

communication purpose because of a utilitarian or practical orientation (e.g., research, 

stay informed regarding world news), the use may benefit users’ mental wellness 

through enhanced social integration. However, if individuals use the Internet for non-

communication because of a social or an affiliative orientation (e.g., viewing 

pornography, playing interactive games), the use may undermine users’ mental 

wellness. Hence, the use of non-communication functions might not necessarily 

worsen mental wellness. Whether users’ mental wellness improves or worsens may 

depend on how they use the non-communication functions.  

2.3.2. Communication purposes 

More studies have focused on the influence of online communication than that of 

non-communication online functions. The reason may be that communication is the 

main feature of the Internet, which distinguishes it from the traditional media. 

After Kraut and his colleagues suggested that online communication made the 

rich get richer, many researchers have attempted to test the rich-get-richer 

phenomenon by confirming that highly sociable people tend to use more online 

communication compared to others, which can benefit mental wellness. Online 

communication generally refers to the time spent on or the frequency with which 

individuals use chat room, IM, e-mail, or SNSs. A cross-sectional study by 

Valkenburg and Peter (2007c) found that Dutch adolescents lower on social anxiety 

used the Internet more frequently for online communication, which in turn enhanced 

closeness to friends. A longitudinal study by Lee (2009) revealed that American 

adolescents with higher quality of social relationships used online communication 

more frequently, thereby having friendships that were more cohesive. The above 

studies demonstrated that online communication might benefit users; however, mental 

wellness has seldom been used as an outcome variable. 

The controversial issue here is about the main influence of online communication 

on mental wellness. If online communication positively influences mental wellness, 

the rich-get-richer phenomenon can get empirical support, whereas if online 

communication insignificantly or negatively influences mental wellness, the original 

explanation for the rich-get-richer phenomenon should be accepted with caution and 

other explanation should be provided. 

Several cross-sectional studies have reported a positive influence of online 

communication on mental wellness. A study by Morgan and Cotten (2003) found that 

time spent on online communication functions (e-mail, chat room, IM) decreased 

depression among college freshmen. Another study by Kang (2007) showed that time 

spent on chat use contributed to decreased depression and increased happiness among 

university students and staff. A study by LaRose, Eastin, and Gregg (2001) showed 

that e-mail use could indirectly reduce depression through increased social support 

among university students. Valkenburg and Peter (2007b) reported that IM use could 

indirectly enhance life satisfaction through time spent with friends and quality of 

friendships among adolescents.  
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Nevertheless, longitudinal studies have reported different findings. A longitudinal 

study by van den Eijnden et al. (2008) found that Dutch adolescents low on loneliness 

used IM more frequently; however, the use increased depression in the following year. 

Another longitudinal study by Kim (2009) indicated that even though chat room and 

IM use reduced Korean adolescents’ depression indirectly through enhanced 

closeness to friends, the chat room and IM use could directly increase depression.  

The model of problematic Internet use (PIU) may be employed to explain the 

different findings in the cross-sectional studies and in the longitudinal studies. 

According to the PIU model, online communication may bring about some temporary 

benefits for users, such as enhanced friendships and support. However, these benefits 

may make users develop a preference for virtual life and become psychologically 

dependent on the Internet. As the users become cognitively preoccupied with the 

Internet and lose self-regulation regarding the Internet use, their online activities can 

bring about negative outcomes in life (Caplan, 2005, 2007, 2010) and cause a 

decrease in mental wellness. Therefore, in the short term, online communication may 

benefit mental wellness; however, as online communication may facilitate the 

development of PIU (van den Eijnden et al., 2008), online communication is likely to 

harm mental wellness in the long term. The PIU studies also suggest that online 

communication is not the only activity that can exacerbate PIU. Non-communication 

online activities (e.g., surfing and downloading) can also develop into PIU (van den 

Eijnden et al., 2008). When the Internet use becomes PIU, both online 

communication and non-communication are likely to jeopardize mental wellness. 

Thus, whether online communication or non-communication activities cause harm 

may depend on the extent to which the use develops into PIU.  

In sum, “the rich” and “the poor” refer to highly and less sociable people, 

respectively while “richer” and “poorer” refer to an increase and a decrease in mental 

wellness, respectively. According to Kraut and his colleagues, the reason for the rich 

get richer is that highly sociable people use the Internet more for communication 

purposes, which in turn enhances their mental wellness. The reason for the poor get 

poorer is that less sociable people use the Internet more for non-communication 

purposes, which in turn undermines mental wellness. Even though previous studies 

have confirmed that highly (less) sociable people use the Internet more for 

communication (non-communication) purposes, the findings about the influences of 

non-communication and communication online activities on mental wellness have 

been inconsistent, which indicates that new explanations should be provided for the 

two phenomena.  

2.3.3. Unsolved issues 

Until now, studies on the PIU model have provided an alternative explanation for the 

poor-get-poorer phenomenon, suggesting that less sociable people are more likely to 

develop PIU cognitions and behaviors, which in turn increases negative outcomes in 

real life and mental wellness problems. As less sociable users become increasingly 

cognitively and behaviorally attached to the Internet, both non-communication and 
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communication online activities may have the potential to harm their mental wellness. 

Thus, the poor do not get poorer because less sociable people tend to use less 

communication and more non-communication online services, but that less sociable 

people are more vulnerable to PIU. 

Even though the PIU model can explain the vicious cycle of the Internet use, the 

model is insufficient to explain the rich-get-richer phenomenon. The PIU model 

posits that Internet use causes harm because the users increasingly shrink into the 

virtual world and cannot separate their Internet use from daily life. However, how can 

highly sociable people benefit from Internet when they spend too much time online 

and are unable to separate their Internet use from daily life? Prior studies did not 

provide answer to this question. The reason may be that early researchers have not 

considered how highly sociable people perceive and use the Internet and how their 

cognitions of the Internet use as well as Internet use behaviors lead to positive 

outcomes and improve mental wellness. 

The current study believes that to answer the above question, we need to explicate 

the mechanism underlying the virtuous cycle of Internet use. In other words, we 

propose a model of healthy Internet use (HIU) as opposed to the vicious cycle of PIU. 

As the proposition of HIU model is based partly on the PIU model, the next section 

will provide a thorough review of the literature on the PIU model. 

2.4. The problematic Internet use (PIU) model 

2.4.1. From Internet addiction to PIU 

Davis (2001) suggested that PIU could be divided into specific PIU and generalized 

PIU. Specific PIU refers to problematic use of certain Internet functions, such as 

online gaming. Generalized PIU refers to the problematic use of the Internet as a 

whole. PIU in the current study refers to generalized PIU.  

Media researchers use many labels to refer to PIU, including Internet addiction
 

(Chou, Condron, & Belland, 2005; Young, 1998b; Young & Rogers, 1998), Internet 

dependency
 
(Patwardhan & Yang, 2003; Sun, Rubin, & Haridakis, 2008; Wang, 

2001), pathological Internet use
 
(Davis, 2001), Internet overuse (Choi et al., 2009; 

Chou, 2001), maladaptive use (Beard & Wolf, 2001), and the like. Generally, Internet 

overuse or excessive use refers to spending an excessive amount of time on the 

Internet. Internet addiction and Internet dependency refer to a psychological 

dependency on the Internet (Liu & Peng, 2009), including the symptom of excessive 

use and other substance dependence symptoms, such as impairment of social relations 

and withdrawal symptoms (Kubey, 1990, as cited in McIlwraith, Jacobvitz, Kubey, & 

Alexander, 1991). Since the definitions of the labels overlap, there is no clear 

boundary between them. 

The most commonly used synonym of PIU is Internet addiction. Internet 

addiction has been originally defined as a cluster of psychiatric clinical symptoms due 

to Internet use, and its meaning has gradually changed. Compared to Internet 
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addiction, PIU may more properly describe the problems related to the Internet use in 

general population
 
(Kim & Davis, 2009). Since PIU research originates largely from 

research on Internet addiction, this chapter will first review studies on Internet 

addiction before reviewing PIU studies. 

2.4.1.1. The proposition of Internet addiction 

Early studies on Internet addiction can be roughly divided into two branches: clinical 

studies and non-clinical studies. Clinical studies emerged earlier than did non-clinical 

studies and provided research basis for non-clinical studies. The purposes of clinical 

studies include creating diagnostic criteria for Internet addiction, illuminating the 

causes and consequences of the symptoms, and finding the treatment. The non-

clinical studies on Internet addiction are similar to PIU studies, the main purpose of 

which is to explicate the underlying mechanism of maladaptive pattern of Internet use 

among general users. The present section focuses on clinical studies. 

Some earliest versions of criteria for Internet addition were created based on the 

criteria in DSM-IV (Goldberg, 1996; Young, 1996). Goldberg (1996) posited that 

Internet addiction is a disorder related to maladaptive Internet use pattern, which can 

induce clinically significant impairment or distress. Based on the Substance 

Dependence Criteria in DSM-IV, Goldberg proposed the Internet Addiction Disorder 

(IAD), which included the items assessing tolerance, withdrawal, use for longer than 

intended, unsuccessful efforts to cut down use, a great deal of time spent online, 

negative outcomes, and persistent use despite knowledge of consequences. Young 

(1996) defined Internet addiction as an impulse-control disorder, which does not 

involve an intoxicant, and regarded pathological gambling as most akin to the nature 

of Internet addiction. Based on the Pathological Gambling Criteria, Young (1996) put 

forward a Diagnostic Questionnaire (DQ) measuring preoccupation with the Internet, 

tolerance, unsuccessful efforts to control the addiction, withdrawal, longer Internet 

use than intended, negative outcomes, and Internet use for escaping or mood 

elevation. In addition, Young made the first attempt to analyze quantitatively the 

behavioral and functional differences as well as differences in impairment levels 

between Internet addicts and non-addicts. 

Although the criteria proposed by Goldberg and Young were based on different 

DSM criteria, the two sets of criteria overlap to some extent (see Table 1). Both 

criteria include symptoms of tolerance, withdrawal, control failure, and negative 

outcomes. Perhaps, the essential distinction between the two disorders is that 

subsequent use is a chemical addiction, which may cause physical withdrawal while 

pathological gambling is a behavioral addiction absent from physical withdrawal.  
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Table 1. The comparison of substance dependence and pathological gambling 

Labels in 

DSM-IV 
Substance dependence Pathological gambling 

Features 

The essential feature of substance 

dependence is a cluster of cognitive, 

behavioral and physiological 

symptoms indicating that the 

individual continues use of the 

substance despite significant 

substance-related problems. 

The essential feature of pathological 

gambling is persistent and recurrent 

maladaptive gambling behavior that 

disrupts personal, family, or vocational 

pursuits. 

Criteria 

(1) tolerance
**

 

(2) withdrawal
**

 

(3) the substance is often taken in 

larger amounts or over a long period 

than was intended
+
 

(4) there is a persistent desire or 

unsuccessful efforts to cut down or 

control substance use
**

 

(5) a great deal of time is spent in 

activities necessary to obtain the 

substance
+
 

(6) important social, occupational, or 

recreational activities are given up or 

reduced because of substance use
**

 

(7) the substance use is continued 

despite knowledge of having a 

persistent or recurrent physical or 

psychological problem that is likely to 

have been caused or exacerbated by 

the substance
+
 

(1) is preoccupied with gambling
+
 

(2) needs to gamble with increasing 

amounts of money in order to achieve 

the desired excitement
**

 

(3) has repeated unsuccessful efforts to 

control, cut back, or stop gambling
**

 

(4) is restless or irritable when 

attempting to cut down or stop 

gambling
**

 

(5) gambles as a way of escaping from 

problems or of relieving a dysphoric 

mood
+
 

(6) after losing money gambling, often 

returns another day to get even
+
 

(7) lies to family members, therapist, 

or others to conceal the extent of 

involvement with gambling
+
 

(8) has committed illegal acts such as 

forgery fraud, theft, or embezzlement 

to finance gambling
+a

 

(9) has jeopardized or lost a significant 

relationship, job, or educational or 

career opportunity because of 

gambling
**

 

(10) relies on others to provide money 

to relieve a desperate financial 

situation caused by gambling
+a

 

Diagnosis 

A maladaptive pattern of substance 

use, leading to clinically significant 

impairment of distress, as manifested 

by 3 (or more) of the criteria, occurring 

at any time in the same 12-month 

period. 

A. Persistent and recurrent maladaptive 

gambling behavior as indicated by 5 

(or more) of the 10 criteria. B. The 

gambling behavior is not better 

accounted for by a Manic 

Note: ** indicates similar criteria between substance abuse and pathological gambling. 
+ indicates dissimilar criteria between substance abuse and pathological gambling. 
a indicates the pathological gambling criteria removed from Young’s criteria for Internet addiction. 
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Griffiths and his colleagues attempted to explicate the existence and the essential 

features of clinical Internet addiction. Griffiths (1996b) believed that Internet 

addiction is a kind of technological addiction. Technological addiction is a subset of 

non-chemical (behavioral) addictions (Griffiths, 2007) and it should not be treated 

differently from chemical addictions, since they share a series of psychological 

commonalities (e.g., “the ability of the substance/activity to act as a reinforcer”), 

sociological commonalities (e.g., “similar social and developmental influences”), and 

cultural commonalities (e.g., “being prohibited at various times”) (see Griffiths, 

1996a, p. 21). According to Griffiths (1996a), the core components of addiction 

include salience, mood modification, tolerance, withdrawal, conflict, and relapse. 

These components resemble the criteria for pathological gambling in DSM.  

Based on the DSM criteria as well as the earlier studies by Goldberg, Young, and 

Griffiths, later researchers have proposed diverse criteria and scales for Internet 

addiction, such as the Clinical Symptoms of Internet Dependency
 
(Sherer, 1997), the 

Internet–Related Addictive Behavior Inventory
 
(Brenner, 1997), Internet Addiction 

Test
 
(Young, 1998a), the Internet Addiction Scale

 
(Nichols & Nicki, 2004), the 

Diagnostic Criteria of Internet Addiction
 
(Ko, Yen, Chen, Chen, & Yen, 2005), 

Internet Addiction Diagnostic Criteria
 
(Tao et al., 2010), and others.  

Meanwhile, an increasing number of researchers have paid attention to the causes 

and consequences of Internet addiction. An early study by Hybels (1995) indicated 

that “typical addict is a teenager, usually male, with little or no social life and little or 

no self-confidence” (as cited in Griffiths, 1996b, p. 33). The case study by Griffiths 

(2000) has provided some support for that stereotype. However, the case study by 

Young (1996) showed that a middle-aged female with no prior addiction or 

psychiatric history could also be addicted to the Internet, which indicated that there 

were Internet addicts who did not fit the young male stereotype.  

Compared to the demographic features, more consistent findings have been 

reported regarding the association between Internet addiction and internal features of 

an individual, such as personal traits and mental state. For instance, Young and 

Rogers (1998) collected 259 valid surveys and revealed a significant association 

between depression and Internet addiction. Sherer (1997) indicated that Internet 

addicts considered the self as less sociable compared to others. Whang, Lee, and 

Chang (2003) conducted a survey study with Korean Internet users. The researchers 

found that Internet addicts were more vulnerable to interpersonal dangers and 

reported higher degree of loneliness and depression. Nichols and Nicki (2004) posited 

that family and social loneliness as well as boredom proneness were significant 

predictors of Internet addiction. The study by Chory and Banfield (2009) found that 

media dependence could predict lower use of all relational maintenance strategies, 

which indicated that Internet addiction might make a user increasingly isolated. These 

studies suggest bi-directional influence of Internet addiction with personal traits and 

mental states. However, most of these studies only reported empirical findings 

without proposing a theoretical model of Internet addiction. 

As clinical studies view Internet addiction as an impairing disorder, researchers 

have also attempted to find the treatment. Studies on the treatment of Internet 

addiction are still in early stages and researchers in this field have mainly explored 



26 

 

the treatment from two approaches: psychotherapeutic approaches and psychotropic 

medications
 
(Huang, Li, & Tao, 2010).  

The psychotherapeutic treatments include cognitive-behavioral therapy, 

motivational interviewing, reality therapy, Naikan cognitive psychotherapy, group 

therapy, family theory, and multimodal psychotherapy
 
(see Huang et al., 2010). Most 

psychotherapeutic treatments intended to change patients’ maladaptive use patterns 

by altering their cognitions, such as increasing the awareness of others surrounding 

them, enhancing their perceptions of responsibilities for personal lives, decreasing 

their sense of sham or guilt, and the like. Many studies reported decreased degree of 

Internet addiction after using psychotherapeutic treatments; however, almost half of 

the studies did not include a control group
 
(Huang et al., 2010).  

The other treatment is pharmacologic therapy. Studies in this field claim that 

Internet addiction may have neurobiological mechanisms that are similar to those of 

substance dependence and pathological gambling; therefore, “pharmacotherapy that is 

effective against one type of addictive behavior would also combat other types.” 

Some case studies and experimental studies have suggested the efficacy of 

escitalopram, naltrexone, methylphenidate, and the transcutaneous electrical nerve 

stimulation in reducing Internet addiction, even though much more studies in future 

are needed to confirm the efficacy
 
(Huang et al., 2010). 

To date, many psychiatrists believe that Internet addiction can be treated as a 

clinical disorder. According to the latest news, APA published DSM-5 in May 2013. 

The version of DSM-5 added a new disorder labeled as “Internet use gaming 

disorder” (Miller, 2013), which is also called Internet use disorder and the symptoms 

of which share many similarities with substance dependence and pathological 

gambling (PsycheOnline, 2013). Adding such disorder to DSM has at least two 

implications. First, Internet use disorder may be associated with maladaptive brain 

function that can induce some clinical symptoms. Second, drugs can be used to treat 

the disorder (Mercola, 2012). 

Even though Internet addiction can be viewed as a clinical disorder, it should be 

noticed that there are only few clinical Internet addicts
 
(LaRose, Lin, & Eastin, 2003). 

Greenfield (1999) reported that 6% of their sample could be identified as Internet 

addicts while another study by Morahan-Martin (1999) revealed that only 3% of the 

participants reported that the Internet had a negative effect on their lives. Therefore, a 

non-clinical perspective should be adopted to analyze the underlying mechanism of 

Internet addiction among general population. 

2.4.1.2. The proposition of PIU 

Internet addiction has clinical meanings for psychiatrists and psychologists; however, 

some researchers have also raised concerns about treating maladaptive Internet use as 

a clinical disorder because over-treatment by giving drugs to “mild” cases is a very 

risk
 
(Mercola, 2012). Media researchers explored the maladaptive Internet use mainly 

from a non-clinical perspective. Compared to clinical studies, non-clinical studies put 

more emphasis on creating scales that can illuminate the underlying factors of 
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maladaptive patterns of the Internet use than on creating diagnostic criteria. Rather 

than attempting to find the treatment, non-clinical research attempts to build a 

theoretical model to explicate underlying mechanism of maladaptive use patterns for 

general users.  

Adopting a non-clinical view while still using the term “Internet addiction” can 

lead to confusion, as different terms reflect different understanding of the nature of 

maladaptive Internet use and create different connotation for how Internet users are 

viewed by others
 
(Beard & Wolf, 2001). Many researchers have suggested that the 

term “problematic Internet use” may describe non-clinical maladaptive Internet use 

better than “Internet addiction”
 
(Beard & Wolf, 2001; Caplan, 2002, 2003; Davis, 

Flett, & Besser, 2002; Thatcher & Goolam, 2005). As mentioned before, the term 

“Internet addiction” has clinical meanings. The small group people who are 

diagnosed as Internet addicts should present symptoms of tolerance and withdrawal. 

Tolerance is a need for markedly increased amount of use to achieve desired effect or 

markedly diminished effect with the same amount of use (American Psychiatric 

Association, 2000)
 
. Withdrawal symptoms “are unpleasant feeling states and/or 

physical effects, which occur when the particular activity is discontinued or suddenly 

reduced” (Griffiths, 1996a, p. 20) or the same behavior is taken to relieve or avoid 

withdrawal symptoms. Even though some media researchers still use the term of 

Internet addiction, many of them have not paid attention to tolerance or withdrawal 

symptoms since the year of 2000 (Chou & Hsiao, 2000; Huang, Wang, Qian, Zhong, 

& Tao, 2007; Ko et al., 2005; Pratarelli & Browne, 2002; Pratarelli, Browne, & 

Johnson, 1999; Widyanto & Mcmurran, 2004). Instead, the features of preference for 

the virtual world, compulsive Internet use, and negative consequences have received 

much attention. Such tendency indicates that the researchers may not really perceive 

their subjects as “addicts” but as “problematic users” whose Internet use patterns 

should be “improved” rather than “cured”. Therefore, compared to “Internet 

addiction”, the term “problematic Internet use” may be more appropriate for general 

population. 

PIU studies have mainly two purposes, to develop scales and explain underlying 

mechanism. The current section briefly reviews the development of PIU scale while 

the next section reviews the underlying mechanism in details. 

Caplan
 
(2002, 2003, 2005, 2007, 2010) has made significant contribution by 

proposing PIU. Caplan (2002) posited that PIU comprises “behaviors and cognitions 

associated with Internet use that result in negative personal and professional 

consequences for the user” (p. 556). The first version of PIU scale included 7 

dimensions. “Social benefits” measures the perceptions of social benefits of Internet 

use. “Social control” measures the perceptions of social control when users interact 

with others online. “Mood alteration” measures the extent to which users use the 

Internet in order to facilitate change in negative affective states. “Withdrawal” 

measures difficulties when users stay away from the Internet. “Compulsive use” 

measures the inability to control the use. “Excessive time online” measures excessive 

amount of time online, as perceived by users. “Negative outcome” measures users’ 

personal, social and professional problems resulting from Internet use. Caplan (2003) 

made a slight modification of the original PIU scale. He combined the social benefits 
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and social control subscales and renamed the new subscale as “preference for online 

social interaction (POSI)”. The excessive time online subscale was renamed into 

excessive use. Other subscales remained the same.  

The latest version of the PIU scale revised by Caplan (2010) comprises five 

dimensions: POSI, mood regulation, cognitive preoccupation, compulsive use and 

negative outcomes. The POSI subscale consists of two factors: social benefits and 

social control. The mood alteration factor was renamed as mood regulation. 

Withdrawal was renamed as cognitive preoccupation, which implied that the 

researcher regarded craving the Internet rather than withdrawal as a more appropriate 

measure of PIU. The excessive Internet use construct was deleted from the new 

version, as Caplan posited that if people rely on the Internet to do work and manage 

life, they may spend excessive time online to obtain positive outcomes at work or at 

home. 

In addition to Caplan, other studies have proposed diverse scales to measure PIU. 

For instance, Davis et al. (2002) created Online Cognition Scale (OCS), which was 

used to measure maladaptive cognitions about the Internet. Meerkerk, Van Den 

Eijnden, Vermulst, and Garretsen (2009) proposed the Compulsive Internet Use scale 

(CIUS), which focuses on behavioral patterns of Internet use. The Problematic 

Internet use Questionnaire (PIUQ) created by Thatcher and Goolam (2005) intended 

to measure general Internet use and included three dimensions, online preoccupation, 

adverse effects, and preference for online social interaction.  

The factors underlying PIU scales have constituted the basic components (e.g., 

cognitive factors, behavioral factors, outcome factors) that have been used to 

illuminate the underlying mechanism of PIU. The next section reviews the underlying 

mechanism. 

2.4.2. The theoretical bases of PIU 

2.4.2.1. The cognitive-behavioral model of PIU 

The cognitive-behavioral model of PIU proposed by Davis (2001) provided a 

theoretical basis for exploring the underlying mechanism of PIU. The model proposed 

by Davis is based on the cognitive-behavioral theory, which “incorporates cognitive, 

behavioral, and social learning perspectives”
 
(Regehr, 2001, p. 165). Even though the 

diverse models of cognitive-behavioral theory proposed in other disciplines put 

different emphasis on cognitions (e.g., Beck’s model of cognitive therapy of 

depression) or behaviors (e.g., D’Zurilla and Goldfried’s model of problem-solving 

training) (Regehr, 2001), Davis’s model is cognitively oriented. Davis pointed out 

that the cognitive-behavioral model of PIU views individuals’ cognitions as the main 

sources of behaviors and suggested that the cognitive symptoms of PIU precede and 

cause the behavioral symptoms rather than vice versa. 

Davis employed the concepts of necessary causes, sufficient causes, contributory 

causes, distal causes, and proximal causes explicated by Abramson, Metalsky, and 
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Alloy (1989) to illuminate the PIU model. Necessary causes are etiological factors 

that must be present in order for symptoms to occur. Sufficient causes are etiological 

factors the presence of which guarantees symptoms to occur. Contributory causes are 

etiological factors the occurrence of which increases the likelihood of the presence of 

symptoms. Distal causes are unobvious etiological factors that are not closely linked 

to symptoms while proximal causes are obvious etiological factors for symptoms
 

(Abramson et al., 1989).  

According to Davis, distal causes of PIU include underlying psychopathology 

(e.g., depression, social anxiety, substance dependence), the Internet and situational 

cues. Underlying psychopathology does not cause PIU in itself, but it is a necessary 

cause for the occurrence of the symptoms, as “basic psychopathology might render an 

individual vulnerable to PIU”
 
(Davis, 2001, p. 190). It is difficult to trace individual’s 

first experience with the Internet, but it is also a necessary cause for PIU. The 

situational cues related to online experiences (e.g., the sound of a computer, the tactile 

sensation of typing) are similar to stimulus in operant conditioning, acting as 

contributory factors and catalysts for PIU
 
(Davis, 2001). 

Davis pointed out two proximal causes of PIU, maladaptive cognitions and social 

isolation and/or lack of social support. Maladaptive cognitions are distorted thoughts 

related to Internet use and they are proximal sufficient causes of PIU. Maladaptive 

cognitions include thoughts about the self and thoughts about the world. Thoughts 

about the self include rumination and distorted cognitions about the self. Rumination 

includes constant thinking about problems related to Internet use, getting knowledge 

about PIU, or talking to others about excessive Internet use, rather than thinking about 

something else. Rumination may maintain and exacerbate the degrees of PIU because 

it leads individuals to recall more Internet related memories. In addition to rumination, 

individuals’ distorted cognitions about the self, such as self-doubt and low self-

efficacy, can also lead individuals to seek positive responses from others on the 

Internet. Davis listed some examples of distorted thoughts of the self, such as “I am 

only good on the Internet”, “I am worthless offline, but online I am someone,” and “I 

am a failure when I am offline”. Thoughts about the world involve distorted 

cognitions about the relationships with others, which can reinforce individuals to find 

a comfortable virtual world on the Internet. Examples of cognitive distortions about 

the world include: “The Internet is the only place I am respected”, “Nobody loves me 

offline”, “People treat me badly offline” (Davis, 2001, p. 192). 

In addition to maladaptive cognitions, Davis has suggested that lack of social 

support is a proximal contributory cause for PIU. Davis has pointed out that “one 

element that contributes to the causal pathway of generalized PIU is related to the 

social context of the individual. Specifically, a lack of social support from family or 

friends and/or social isolation will result in generalized PIU” (Davis, 2001, p. 192).  

The aforementioned two proximal factors induce specific PIU or generalized PIU. 

Consistent with Davis, specific PIU refers to overuse and abuse of specific Internet 

functions, such as online games or online pornography. Generalized PIU involves 

spending abnormal amounts of time using the Internet. People who have high levels 

of generalized PIU are “either wasting time with no directive purpose, or spending 

vast amounts of time in chat room” (p. 192).  
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Specific PIU and generalized PIU in turn induce symptoms of PIU. The 

symptoms of PIU include both cognitive symptoms and behavioral symptoms. People 

with cognitive symptoms of PIU feel that the Internet is the only place where they 

feel comfortable. They are cognitively preoccupied with the Internet and continually 

anticipate future Internet use. The behavioral symptoms of PIU involve spending 

increasingly less time doing other offline activities and increasingly isolating the self 

from offline friends
 
(Davis, 2001). When the users understand their Internet use is 

problematic, they cannot stop. Without intervention, the users are likely to remain in 

the vicious cycle of Internet use. 

Based on the above statements, Davis (2001, p. 190) proposed a theoretical model 

of PIU (see Figure 1). Davis believed that the model could help illuminate the 

underlying mechanism of PIU.  
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Figure 1. The cognitive-behavioral model of PIU proposed by Davis 

  

Davis’s theoretical model of PIU provides a theoretical basis for later empirical 

studies. Nonetheless, the model in Figure 1 is not completely inconsistent with Davis’ 

description of PIU. For instance, Davis suggested that the symptoms of PIU should 

include cognitive symptoms and behavioral symptoms, although he did not include 

cognitive symptoms in the model. In addition, some deficiencies in Davis’ model 

need to be viewed with caution. 

First, maladaptive cognitions are inseparable parts of PIU rather than independent 

causes of PIU. The cognitive symptoms of PIU described by Davis overlap with 

maladaptive cognitions. For instance, both cognitive symptoms and maladaptive 

cognitions include feeling greater comfort online than offline and cognitive 

preoccupation with Internet use. Indeed, later, after the proposition of the theoretical 

model of PIU, Davis and his colleague proposed the Online Cognition Scale (OCS) in 

which maladaptive cognitions were regarded as cognitive symptoms of PIU
 
(see 

Davis et al., 2002). 
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Second, the model in Figure 1 does not distinguish the differences between GPIU 

and behavioral symptoms of PIU. Davis pointed out that GPIU refers to spending 

abnormal amount of time online. Nonetheless, for many other researchers, excessive 

Internet is a behavioral symptom of PIU
 
(e.g., Caplan, 2002; Young, 1998b). 

Third, Davis did not include negative outcomes in his theoretical model. Even 

though Davis described some outcomes (e.g., isolated from offline friends) related to 

PIU, he did not view outcomes as symptoms of PIU. However, many researchers 

believe that negative outcomes are indispensable part of PIU
 
(e.g., Greenfield, 1999; 

Lin & Tsai, 1999; Morahan-Martin & Schumacher, 2000). 

Therefore, it seems that the cognitive-behavioral model provided by Davis is 

immature. Davis has admitted that “this model is somewhat bold in its description of 

PIU” (Davis, 2001, p. 8). However, the model is important. It was proposed when 

there was no theoretical model to guide the research of PIU mechanism. The model 

provides a research framework for PIU, suggesting that cognitive symptoms are the 

causes of behavioral symptoms of PIU and that PIU has association with users’ 

sociability and mental wellness.  

2.4.2.2. The empirical testing of PIU 

Based on the theoretical model proposed by Davis, later researchers have conducted 

empirical studies of PIU. Among those studies, Caplan has made significant 

contributions by further illuminating the underlying mechanism of PIU. 

In 2002, Caplan conducted the first empirical testing of the cognitive-behavioral 

model of PIU. He conducted a survey research with undergraduate students. The 

study took negative outcomes induced by the Internet as dependent variables and 

intended to illuminate the correlation between mental wellness variables (depression, 

self-esteem, loneliness and shyness) and PIU as well as to verify the effect of 

cognitive and behavioral symptoms of PIU on negative outcomes. The study reported 

that the chosen mental wellness variables had significant correlations with all factors 

of PIU, which included mood alteration, social benefits, compulsivity, excessive time, 

withdrawal, social control, and negative outcomes. Among the cognitive and 

behavioral symptoms, social benefits, compulsivity and withdrawal contributed 

positively to negative outcomes of PIU.  

Since the second empirical study about the PIU model, Caplan (2003) has begun 

to emphasize the mediating role of preference for online social interaction (POSI). As 

mentioned before, POSI refers to the extent to which an individual perceives the 

Internet as entailing greater social benefits and social control than FtF communication 

does. In the study, Caplan investigated two mental variables, depression and 

loneliness. The study found that both depression and loneliness were significant 

predictors of POSI, accounting for 19% of the variance in POSI. POSI was a 

contributor to other PIU symptoms, including mood alteration, compulsive use, 

withdrawal, excessive use and negative outcomes. In the regression analysis, even 

when mental variables and POSI were controlled, compulsive use and withdrawal still 

contributed to negative outcomes.  



32 

 

The above two empirical studies have made the first step in developing an 

empirical model of PIU. However, the two studies tested each relationships separately 

(e.g., the relationship between mental wellness and POSI and the relationship 

between POSI and other symptoms of PIU were tested separately) without proposing 

a model that could explicate the underlying mechanism. Later studies by Caplan made 

up for such neglect. 

Caplan proposed a clearer empirical model in 2005. The empirical model regards 

the variable related to sociability (social control skill) as the antecedent of the 

cognitive symptom of PIU (POSI), which in turn induces the behavioral symptom of 

PIU and negative outcomes. Caplan (2005) defined social control skill as “an 

individual’s competence at self-presentation role taking, and impression management 

in FtF interpersonal interaction” (p. 724). Caplan explained that online social 

interaction entails greater anonymity, greater control over self-presentation, and less 

perceived social risk compared to FtF communication. That is why people with low 

sociability tend to prefer online communication to offline interaction. Online social 

interaction motivates dependence on the Internet. As individuals increasingly confine 

themselves to the virtual world, negative outcomes occur.  

The above-mentioned empirical studies suggest that both mental wellness 

variables (e.g., depression, loneliness) and sociability variables (e.g., social skills) 

may initiate the downward process of PIU by POSI. However, a recent study reported 

that the direct influence of mental wellness variables on PIU might be spurious. When 

the influence of mental wellness variables and sociability variables on PIU were 

considered together, the influence of mental wellness variables dissipated. 

The study by Liu and Peng (2009) examined the influences of two mental 

wellness variables (depression and loneliness) and a sociability variable (social 

control skills) on preference for virtual life (PVL) and found that only the sociability 

variable significantly predicted PVL and PVL in turn led to other PIU symptoms. In 

the study by Liu and Peng, PVL included POSI proposed by Caplan (2003)
 
and 

maladaptive cognitions about the self and the world. Liu and Peng defined PVL as the 

cognitions that one will perform better, feel better about oneself, and be better treated 

by others in the virtual world than in real life. Liu and Peng’s study suggests that the 

influences of some mental wellness variables on PIU may be spurious.  

How to explain the spurious influence of the mental wellness variables, like 

depression and loneliness, on PVL found in the above-mentioned study? According to 

Caplan (2007), people experience mental wellness problems for various reasons, 

some of which have no relationship with their attitudes about interpersonal behaviors 

or social skills. Therefore, people with poor mental wellness may not prefer online 

interaction to FtF communication. Another reason may be that mental wellness does 

not influence POSI or PVL directly. Davis (2001) suggested that poor mental 

wellness in itself does not causes symptoms of PIU. Mental wellness is a distal 

element in the etiology of PIU
 
(Davis, 2001). Compared to mental wellness variables, 

sociability variables are more proximal factors of PIU
 
(Davis, 2001). For example, 

when people do not know who to turn for help or lack social skills in the real world, 

they may rely on the virtual world to satisfy their social needs and avoid problems in 
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real life. Therefore, the effect of mental wellness on PIU may dissipate when 

considering the proximal causes related to sociability together. 

Instead of viewing mental wellness as the cause of PIU, another perspective is to 

regard mental wellness as the consequence of PIU
 
(Kim et al., 2009). According to 

Caplan (2002), “consequently, as symptoms of generalized PIU worsen, they 

exacerbate existing psychopathologies, resulting in a vicious dysfunctional cycle” (p. 

558). Some empirical studies have provided support for the negative effect of PIU on 

mental wellness, such as depressed mood
 
(van der Aa et al., 2009) and loneliness

 

(Kim et al., 2009). However, most of these studies investigated only a part of PIU, 

such as compulsive Internet use (CIU), with little consideration for the underlying 

mechanism. For instance, van der Aa et al. (2009) pointed out that CIU negatively 

influences mental wellness due to the negative outcomes caused by the Internet use. 

However, the final model proposed by the researchers did not consider the mediating 

roles of negative outcomes. 

In sum, the empirical studies suggest that PIU includes cognitive symptoms, 

behavioral symptoms, and negative outcomes. Among the cognitive symptoms, POSI 

or PVL is important because it can initiate other symptoms of PIU (e.g., CIU). 

Compared to mental wellness variables, sociability variables may be better predictors 

of POSI or PVL, as sociability variables are more proximal causes of PIU. 

Nonetheless, PIU may affect mental wellness because negative consequences brought 

about by Internet use in real life may undermine mental wellness.  

2.5. The healthy Internet use (HIU) model 

2.5.1. From PIU to HIU 

2.5.1.1. The separation principle 

Along with the predominant attention paid to PIU, some researchers have begun to 

consider whether there is such a thing as healthy Internet use (HIU)? Davis (2001) 

gave a positive answer to this question. He pointed out that “the Internet should not 

be viewed as a negative resource, nor should it be vilified” (Davis, 2001, p. 193). 

Regarding HIU, Davis adopted a separation principle, suggesting that users who can 

better separate their virtual life from real life have more HIU compared to others. The 

separation principle views HIU as the opposite of PIU. In other words, individuals 

who have less PIU have more HIU. According to Davis, individuals with HIU have 

three features. First, the individuals can separate online communication from offline 

communication. Second, they use the Internet as a useful tool rather than a source for 

getting certain identity. Third, they use the Internet within a reasonable amount of 

time.  
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However, the separation principle should be accepted with caution. The principle 

considers Internet use from the perspective of severe problematic users whose virtual 

lives are just their real lives. For that reason, if their real lives can be gradually 

separated from virtual life, their Internet use may be healthier. However, for most 

common users, Internet cannot be simply separated from real life.   

First, even though Davis suggested that online communication may facilitate PIU, 

which has also been confirmed by other researchers
 
(e.g., van den Eijnden et al., 

2008), online communication behaviors may be just normal, healthy social interaction 

for most users (Grohol, 1999). Grohol (1999) argued that people who spend much 

time on e-mail, IM, and games do not spend their time only with computers but with 

other social members (e.g., offline friends, family members). When users 

communicate with others online, their main purpose is to interact with their offline 

friends rather than meet online strangers
 
(Gross, 2004; Seoul, 2010).  

Second, even when users spend excessive time online with no social interaction, 

they do not necessarily have PIU. Some people (e.g., writers) would rather work in an 

isolated environment and not interact with others (Grohol, 1999). Earlier PIU studies 

have partly confirmed this viewpoint, suggesting that excessive time online was 

found to be negatively rather than positively related to negative outcomes
 
(Caplan, 

2002, 2003). Those studies suggest that people who spend excessive time online may 

use the Internet for work or for connecting with offline friends. For that reason, 

Caplan (2010) deleted the subscale of excessive Internet use from the latest PIU scale 

and suggested that excessive use might be not an indicator of PIU. 

Third, it is a widely known fact that the Internet has been increasingly embedded 

into people’s daily lives
 
(Hoffman, Novak, & Venkatesh, 2004). A study showed that 

as early as 2003, increasing number of people had reported that computers were a part 

of the daily routine, as they could connect friends and relatives, and that it would be 

difficult to image life without computers
 
(Hoffman et al., 2004). 

For the above listed reasons, the separation principle may be not appropriate for 

proposing a framework for HIU.  

2.5.1.2. The integration principle 

The integration principle proposed by Suler (1999) seems more plausible than the 

separation principle for studying HIU among common users. Suler posited that 

“Internet use becomes pathological when it is dissociated from in-person life. It 

becomes healthy when it is integrated with in-person living” (p. 393). According to 

Suler, in-person life refers to life with identities and responsibilities in the real world. 

Common Internet users may face two opposing choices when on the Internet, using 

the Internet as a substitute for real life or using the Internet as a supplement to real life. 

The two choices may initiate two opposing processes. The former choices are likely 

to develop into PIU while the latter choices are likely to become HIU. People with 

high levels of PIU shrink their world into addictive online activities and give up their 

identities and responsibilities. People with high levels of HIU talk about their online 

activities with family and offline friends, communicate with their offline friends 
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through the Internet, bring their real identities and skills into their online life, and use 

the Internet to supplement their skills and interests in real life. In the ideal scenario, 

people’s online activities overlap and enrich their in-personal activities
 
(Suler, 1999). 

Hence, according to Suler, PIU and HIU are two different processes of Internet use, 

with PIU gradually separating a user’s virtual life from real life and HIU gradually 

integrating virtual life into real life and enriching real life. 

Since people become increasingly dependent on the Internet to fulfill offline 

responsibilities, the integration principle is more appropriate for proposing HIU. 

Based on the integration principle, the current study defines HIU as cognitions and 

behaviors related to general Internet use that can integrate user’s online life into 

offline life and bring about positive outcomes in real life.  

A question may be raised about HIU: Are there any previous empirical studies on 

HIU? As far as we know, two empirical studies have used the term HIU, albeit with 

different meanings. Sherer (1997) was the first researcher to use the term “healthy 

Internet use” in an empirical study. Nonetheless, his study regarded non-dependent 

users as healthy Internet users. The viewpoint was similar to that of Davis who 

considered HIU and PIU on the same continuum. Another study
 
(Ma, Li, & Pow, 

2011) referred to HIU as holistic Internet use, which means the extent to which 

someone behaves prosocially and antisocially on the Internet. That meaning is quite 

different from the HIU in the current study. Therefore, although Suler proposed a 

plausible principle of HIU, empirical studies on HIU are still lacking. 

2.5.2. The theoretical bases of HIU 

2.5.2.1. The theory of relationship with reality (RwR) 

The integration principle implies the existence of HIU that may explain the rich-get-

richer phenomenon. Nonetheless, the principle is insufficient to explain how the 

upward spiral works. To explicate the upward process, the current study employed the 

theory of relationship with reality (RwR) proposed by Baylis (2005). Similar to the 

theoretical model of PIU, the RwR theory is based on cognitive-behavioral theory and 

assumes that cognitions play a significant role in facilitating behaviors, which in turn 

induce outcomes in real life.  

The RwR theory was originally proposed to explicate the roles of different types 

of coping with real life. RwR refers to a coping style, which includes both cognitions 

and behaviors. According to Baylis (2005), three types of coping styles reflect three 

categories of relationships with reality, quick fixes, reality evading, and reality 

investing. Quick fixes are coping styles featured by cognitions and behaviors intended 

to get immediate gratification. Examples of quick fixes include consuming alcohol or 

fast food to reduce stress. Reality evading associates with cognitions and behaviors 

inadvertently or deliberately deployed to escape the first-hand experience with real 

life. Typical reality-evading activities include excessive television viewing or 

generating escapist fantasies of impossible scenarios. Reality investing is a coping 
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style featured by cognitions and behaviors related to skillful investment in real life. 

Typical examples of reality investing include playing team sports
 
(Baylis, 2005).  

According to the long-term outcomes, RwR can be divided into negative RwR 

and positive RwR. The negative RwR include quick fixes and reality evading, which 

may produce temporary pleasure but impair healthy development of individuals’ life. 

The positive RwR is reality investing, which can bring about real-life rewards and 

lead to healthy development
 
(Baylis, 2005). As reality investing is closely related to 

HIU, the current section focuses on the positive RwR. 

Baylis believed that reality investing could initialize the upward spiral of life and 

described how the upward spiral might happen. According to Baylis (2005), 

occasional setbacks are inherent in real life. Those setbacks result in emotional pains 

(e.g., a sense of frustration, fear, or impotency), which make individuals apprehensive 

of real life scenarios. In such situation, resilient individuals tend to pursue a strategy 

that can enhance their reality-investing skills. Reality then becomes less painful and 

the individuals become increasingly proficient at managing reality. That proficiency 

leads to rewards in real life. Learning from the experiences, those individuals are 

more likely to adopt reality-investing coping in the future and have improved mental 

wellness. 

A question may arise about the upward spiral of life: Who is more likely to 

experience reality investing? Earlier studies suggest that people with higher 

sociability are more likely to choose the positive RwR, gain real-life rewards, and 

have better mental wellness (Baumgardner & Crothers, 2009; Cohen, 1988; Cohen et 

al., 2000). Insomuch as the Internet is an extension of individuals’ cognitions and 

behaviors in real life (Seepersad, 2004), people who tend to adopt the positive RwR 

in real life are likely to use the Internet the same way (e.g., Kalichman et al., 2003; 

Kalichman et al., 2005; Seepersad, 2004). Put another way, highly sociable people 

who tend to adopt a positive RwR in the real life are likely to use the Internet in a 

healthy way. We will discuss the possible influence of sociability on the selection of 

the positive RwR on the Internet later. 

Based on the upward spiral of the RwR theory proposed by Baylis and the 

previous empirical studies reviewed above, an upward process of HIU may exist, 

indicating that individuals with high sociability tend to adopt a positive RwR in daily 

life. They may bring cognitions and behaviors of a positive RwR to the Internet, using 

the Internet in a healthy way. Such use can bring about positive outcomes in real life, 

which in turn help enhance mental wellness. Then a question may arise about the 

upward process: What is a healthy way of Internet use? The next section attempts to 

answer that question.  

2.5.2.2. The composition of HIU 

To answer the question of what is a healthy way of Internet use, we need to clarify 

what constitutes HIU. As mentioned before, the current study defines HIU as 

cognitions and behaviors related to general Internet use that can integrate user’s 

online life into offline life and bring about positive outcomes in real life. This 
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definition suggests that a healthy Internet use should include three components: HIU 

cognitions, HIU behaviors, and positive outcomes. 

HIU cognitions. HIU cognitions are defined as cognitions related to Internet use 

that can facilitate the integration of users’ online life with offline life. The role of HIU 

cognition in the HIU model is analogous to the cognitive symptoms of PIU.  

In the RwR theory proposed by Baylis (2005), reality-investing cognitions 

include “step-by-step planning, the goals of which are likely to be achieved”, “day-to-

day problems-solving: negotiating the physical, psychological and social demands of 

carrying out the to do list”, “mental rehearsal with the intention of improving the real-

life performance of a future task”, “wishful daydreaming for self-motivation”, 

“escapist fantasies of impossible scenarios being used to refresh users’ mental 

energies to better engage with real-life action”, “creative fantasies for some real-life 

goals” (p. 248).  

Among those reality-investing cognitions, step-by-step planning and day-to-day 

problems solving may be closely related to Internet use. Individuals with reality-

investing cognitions are likely to view the Internet as a supplemental tool that can 

help carry out plans and solve problems in daily life.  

In addition to reality-investing cognitions, cognitions about the self and the 

relationships with others should also be included in HIU cognitions. Even though 

Baylis did not include such cognitions in the RwR theory, previous PIU studies have 

suggested that online communication is an important online activity and that thoughts 

about the self and the relationships with others during online interaction process can 

influence users’ online behaviors. In daily life, people high on sociability tend to 

evaluate themselves more positively and perceive the self as having positive 

relationships with others (Cheng & Furnham, 2003; Davey, Eaker, & Walters, 2003). 

When on the Internet, a large part of their online network overlaps with their offline 

network (Subrahmanyam, Reich, Waechter, & Espinoza, 2008), which may help users 

bring such positive images into the virtual world and form positive images both 

online and offline.  

Based on the above analysis, the current study suggests that HIU cognitions 

should include two components: reality-investing cognitions and positive images. 

Reality-investing cognitions refer to the tendency to carry out offline plans and solve 

offline problems on the Internet. Positive images refer to positive evaluations of the 

self and the relationships with others both online and offline. 

HIU behaviors. HIU behaviors are behaviors that integrate the virtual world into 

the real world. Baylis has listed some typical reality-investing behaviors, including 

“day-to-day practical activities that aim for longer-term benefits”, “self-improving 

health regimes”, “self-improving education regimes to acquire useful knowledge and 

qualifications”, “consuming fiction and other forms of art so as to illuminate, inform, 

and motivate our reality-investment” (Baylis, 2005, p. 248). In the list of behaviors, 

the last two behaviors (acquiring useful knowledge and qualifications, and consuming 

fiction and art to motivate reality-investment) are related to HIU. However, some 

modifications should be made.  
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First, acquiring knowledge and qualification through the Internet can benefit users, 

and it is a kind of reality-investing behavior. The type of behaviors is labeled as 

knowledge seeking in the current study.  

Knowledge seeking is similar to instrumental media use proposed in earlier 

studies
 
(Rubin, 1983; Rubin & Perse, 1987; Rubin, Perse, & Powell, 1985), but the 

behavior of knowledge seeking puts emphasis on “learning”. According to Rubin and 

Perse (1987), the types of media use can be divided into ritualized and instrumental. 

The ritualized use puts more emphasis on the form of media than on particular 

contents, with little intentional or selective orientation. Ritualized media users use 

media mainly out of habit, to pass the time, or to relax. Instrumental use emphasizes 

media contents with an intentional and selective orientation. Instrumental users use 

media with specific goal-directed motivations and attitudes
 
(Rubin & Perse, 1987). 

According to the types of contents media users seek, instrumental use can be divided 

into knowledge seeking and entertainment seeking. Knowledge seeking relates to 

learning behaviors while entertainment seeking relates to seeking exciting, thrilling 

and interesting media contents (Rubin et al., 1985). Typical behaviors of knowledge 

seeking include searching professional/academic materials, political and social news, 

knowledge in specialized areas and useful things for self-development. 

Second, if consuming fiction and art on the Internet is for learning, it can be 

viewed as a knowledge seeking behavior. If the consumption is for entertaining, it 

may benefit users when they can regulate their online entertaining behaviors so that 

the use refreshes users’ mental energies rather than interferes with their daily life. 

Thus, it is not the entertainment use but the self-regulation of entertainment use that is 

related to HIU.  

The current study labels the self-regulation of entertainment use as entertainment 

self-regulating. Using Internet for entertainment with little regulation may develop 

into problematic media use (LaRose et al., 2003), as Internet users may get the 

reinforcement of relaxation via online entertainment quickly. If the users lack enough 

self-regulation, the association between online entertainment and relaxation may be 

repeatedly reinforced
 
(Kubey, 1996). As habit strength increases, the users may 

progressively deviate from a healthy way of Internet use. Hence, entertainment self-

regulation is an indispensable component of HIU. Young (1999) proposed eight 

treatment strategies for PIU, seven of which aim to recover the capacity of self-

regulation. The degree of entertainment self-regulation can be reflected by the 

abilities of being able to regulate the time spent on entertainment use, being able to 

stop entertainment use, being able to delay the gratification of entertainment use, and 

the like.  

Third, even though online communication behaviors are not on Baylis’s
 
(2005) 

list, as interacting with others is an important behavior on the Internet, such behavior 

should also been taken into consideration. Online social interaction can be 

problematic if Internet users engage with online weak ties and neglect offline strong 

ties. Online communication can be healthy if Internet users bring their offline ties into 

the virtual world
 
(Suler, 1999). Maintaining relationships with people known in real 

life via the Internet is labeled as offline-tie connecting. Online social interaction is not 

as detrimental to users as many PIU studies have suggested. Indeed, online 
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communication applications allow people to not only keep in touch with close family 

and friends, but also maintain remote offline-ties, thereby improving the social 

networks for the users (Howard, Rainie, & Jones, 2001).  

Positive outcomes. Just as negative outcomes characterize PIU, positive outcomes 

are indispensable parts of HIU. The positive outcomes are defined as positive personal 

and professional consequences brought about by Internet use. People can obtain real-

life benefits through Internet use, as they may feel that the Internet helps them 

improve social relationships, enhance performance at work or school, and increase 

social activities. 

2.6. The synthesis of PIU and HIU 

As mentioned before, the cognitive-behavioral model of PIU suggests that compared 

with mental wellness, sociability (e.g., lack of social support) is a more proximal 

cause of PIU
 
(Davis, 2001). An empirical study of PIU also reported that when 

considering the influences of mental wellness variables and the variables related to 

sociability on a cognitive symptom of PIU (PVL) together, the effects of mental 

wellness dissipated but the influence of sociability variables remained significant (Liu 

& Peng, 2009). Meanwhile, some researchers suggested that mental wellness can be 

viewed as a consequence of PIU (Caplan, 2002; Kim et al., 2009), since mental 

wellness may be undermined because of negative outcomes brought about by Internet 

use
 
(van der Aa et al., 2009). The literature review of PIU indicates that the poor-get-

poorer phenomenon may be explained by modifying the PIU model to suggest that 

people with less sociability tend to develop more PIU cognitive symptoms, which in 

turn lead to PIU behavioral symptoms. PIU behaviors cause negative outcomes in real 

life, which in turn undermine mental wellness. 

The literature review of HIU suggests the existence of a HIU model that may 

explain the rich-get-richer phenomenon. The HIU model is proposed based on the 

integration principle (see Suler, 1999), which is different from the separation 

principle of PIU (see Davis, 2001). The integration principle posits that Internet use is 

healthy when users integrate online life into offline life and bring about real-life 

rewards. The RwR theory proposed by Baylis (2005) was adapted to illustrate the 

process of the upward spiral of HIU and the composition of HIU. Previous studies 

suggest that people higher on sociability are more likely to adopt positive RwR (i.e., a 

coping style featured by cognitions and behaviors related to skillful investment in real 

life) (Baumgardner & Crothers, 2009; Cohen, 1988; Cohen et al., 2000; Fredrickson, 

2005). When highly sociable users use the Internet, they may bring cognitions and 

behaviors from real life to the Internet (Kalichman et al., 2003; Kalichman et al., 

2005; Seepersad, 2004), using the Internet in a healthy way. Hence, mechanism 

underlying the rich-get-richer phenomenon may be illuminated by proposing the HIU 

model to suggest that people with higher sociability tend to have more HIU 
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cognitions, which induces HIU behaviors that in turn lead to positive outcomes. 

Positive outcomes may help improve mental wellness. 

This section attempted to propose a hypothetical model that synthesizes the PIU 

and HIU to illuminate the mediating effects of the Internet use. To propose the 

synthesized model, we focused on two sociability variables (extraversion and 

perceived social support) in this section, and we further illustrated how the two 

sociability variables may initiate the downward spiral of PIU and the upward spiral of 

HIU. 

2.6.1. The modification of the PIU model 

The aforementioned review of PIU suggests the existence of a PIU model that may 

explain the poor-get-poorer phenomenon. To confirm the downward process of the 

phenomenon, some modifications should be made. As mentioned before, PIU 

includes diverse components (e.g., POSI, cognitive preoccupation, mood regulation, 

etc.). In the current study, we focused on three core components of PIU: PVL, CIU, 

and negative outcomes.  

PVL is a typical cognitive symptom of PIU. It comprises POSI and other 

maladaptive cognitions related to Internet use, which measure the extent to which 

Internet users prefer the virtual world to the real world. Although the studies by 

Caplan suggest that POSI is the cause of other symptoms of PIU, it should be noticed 

that POSI only focuses on the preference for online interaction. As online interaction 

is only a part of online activities, PVL should be a more suitable cognitive symptom 

than POSI to examine general Internet use.   

CIU is a typical behavioral symptom of PIU and it “is a central component of 

PIU” (Caplan, 2010, p. 1090). Kim and Davis (2009) suggested that “there is no 

serious question that a behavior such as Internet use is problematic if the activities 

become compulsive, if they interfere with normal activities of daily living, and if the 

person can no longer control his/her own use” (p. 490).  

Negative outcomes brought about by PIU behaviors may, in turn, lead to poor 

mental wellness. Hence, this component of PIU is also chosen in the study. In this 

section, we will further explicate how the influence process progresses from 

sociability to mental wellness through PVL, CIU, and negative outcomes. 

2.6.1.1. Sociability and PIU 

Based on previous studies of PIU model and the aforementioned theoretical 

assumptions of sociability, the current study assumed that less sociable people tend to 

have higher levels of PVL, which may in turn initiate the downward process of PIU.   

Why does low sociability predict more PVL? Two explanations may be applied to 

answer that question. The first reason is that hyperpersonal communication systems 

online may make less sociable people regard the virtual world as more attractive and 

comfortable than real world. Compared with FtF communication (FtF), computer-

mediated communication (CMC) is characterized by absence of physical being, 
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reduced communication cues, and asynchrony (Caplan, 2001; Walther, 1995, 1996). 

Those features promote better self-presentation and self-disclosure in an online rather 

than FtF situation for less sociable people.  

In the virtual world, self-presentation is highly manageable. Compared with FtF 

communication, Internet users do not have to pay much attention to physical looks, 

facial expressions, or inappropriate response on the Internet. In addition, because of 

asynchrony, the users are not bound by the constraints of the interaction ritual and 

have time to organize their words during a conversation. These features of 

hyperpersonal communication systems give users opportunity to select and transmit 

preferable cues (Walther, 1996). 

CMC can also promote self-disclosure. Because of the absence of physical being, 

reduced communication cues and asynchrony in CMC situations, Internet users are 

less bounded by social norms in online situations compared to FtF situations. The 

reduction in social norms enhances private self-awareness (i.e., the awareness of the 

covert aspects of self, such as personal feelings, attitudes, and beliefs) and reduces 

public self-awareness (i.e., the awareness of the overt aspects of self, which are 

sensitive to attention and evaluation by others) (Matheson & Zanna, 1988). The 

enhanced private self-awareness enables communicators reveal more about their own 

perceptions and ideas in an online rather than FtF situation (Walther, 1996).  

For less sociable people, they are quiet and do not enjoy large social events 

(Amichai-Hamburger & Ben-Artzi, 2000). They may feel nervous and unconfident in 

a FtF situation, which may make them able to fulfill the needs for social interaction 

and self-discourse. Compared with FtF, controllable self-presentation and self-

disclosure in CMC can ease social anxiety, enhance confidence, and enable self-

disclosure, which in turn help users fulfill social needs. For that reason, less sociable 

people may prefer CMC to FtF.  

Some earlier studies have provided support for the first explanation. For instance, 

the study by Campbell-Sills, Cohan, and Stein (2006) reported that less sociable 

people are more likely to participate in online group, which can help them reduce 

social fear. McKenna, Green, and Gleason (2002) found that less sociable people are 

“more likely to feel that they can better express their real selves with others on the 

Internet than they can with those they know off-line” (p. 28). Amichai-Hamburger et 

al. (2002) confirmed those findings as well. The researchers reported that compared 

to extraverted people, the introverted are more likely to report that they self disclose 

more to online friends than to offline friends and share private things with online 

friends than with offline friends
 
(Amichai-Hamburger et al., 2002). 

The second reason is that the virtual world can provide a shelter for less sociable 

people who tend to escape from reality. The Internet embodies diverse applications, 

such as websites, videos, and games, which provide ways to escape from daily stress. 

According to the mood management theory, daily life is full of stressors and a great 

number of people are motivated to seek relief and temporarily escape from the 

stressors
 
(Zillmann, 1991). The medium, which offers diversionary stimuli may 

effectively attract and absorb an individual and disrupt his rumination about stressful 

events; thus, the medium may become a most potent mood enhancer
 
(Zillmann, 1991).  
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Less sociable people have less energy and external resources compared to others 

to deal with daily stressors, and they are less optimistic
 
(Connor-Smith & Flachsbart, 

2007). These features make them have higher tendency to escape from reality 

compared to others. For that reason, they are more likely than are others to use the 

Internet to forget daily problems and get a relief, which may cause PVL. The study 

conducted by Bessière et al. (2008) provided support for the second explanation, in 

which subjects who reported lower levels of perceived social support tended to use 

the Internet more for entertainment or escape.  

2.6.1.2. PIU and mental wellness 

PVL may in turn predict CIU. Compulsive users may not only spend much time 

online, but also have difficulty in controlling online behaviors. CIU parallels deficient 

self-regulation in that both concepts describe the difficulty with regulating the 

Internet use
 
(Kim et al., 2009). Caplan (2010) agreed that “at the behavioral level, 

deficient self-regulation takes the form of compulsive Internet use” (p. 1090). People 

who have CIU are preoccupied with the Internet, feeling irresistible urge to use the 

Internet and use for longer than intended, which can be accompanied by distress or 

interference with social or occupational functioning (McElroy et al., 1995, as cited in 

LaRose, 2001).  

One question may arise: If less sociable people have PVL because they can 

present and disclose themselves better as well as experience a relief from the virtual 

world, then how does the seemingly beneficial use develop into a problematic 

behavior? The deficient self-regulatory process posited by LaRose et al. (2003) may 

help answer that question. The deficient self-regulatory process highlights three 

phases of the formation of CIU. In the initial phase, Internet use is merely a 

pleasurable and rewarding behavior. Uses and gratifications can be employed to 

explain Internet use behaviors in this phase. Less sociable people may use the Internet 

because they expect positive rewards just as highly sociable people do. In the second 

phase, the transition to PIU behaviors begins as the virtual world becomes an 

important or exclusive place where users can compensate social deficiency and 

relieve stress. During this phase, Internet users make increasingly less effort to keep 

close track of online behaviors
 
(Baumeister & Heatherton, 1996) and repeatedly use 

the Internet to respond to social problems; additionally, daily stress increases habit 

strength
 
(LaRose et al., 2003). In the third phase, the classical conditioning process 

exacerbates CIU. Users may automatically respond to cues by using the Internet. The 

cues may be internal (e.g., feeling of isolated) or external (e.g., the presence of the 

Internet). These cues can trigger the same behavioral response, for “the mind seeks to 

economize on the mental effort invested in executing repeated behaviors, making the 

consciously processed thoughts that may have originally motivated consumption 

increasingly unavailable to memory” (as cited in LaRose et al., 2003, p. 233). 

Accompanied with the decrease of conscious evaluation of use motivations, self-

regulatory mechanism diminishes and the use becomes automatic rather than 

regulated (LaRose et al., 2003). In this situation, even if an individual feels guilty 
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about the use, it is difficult for him/her to stop because he/she does not consciously 

evaluate a specific behavior online, such as checking twitter or Facebook at the start 

of a day, which may trigger other online activities. 

CIU predicts negative outcomes in daily life. Two reasons may be suggested. The 

first reason is that the great amount of time spent online may replace time spent on 

other social activities. The explanation is given based on social displacement theory. 

Users with CIU generally spend much more time online than do others. Early studies 

on high school students reported that students with severe CIU spent almost twice as 

many hours online as would ordinary users (Lin & Tsai, 2002; Yang & Tung, 2007). 

As the habit of CIU forms, it quite difficult for users to return from a pleasurable and 

stress free world online to an anxious and stressful world offline (Baumeister & 

Heatherton, 1996). Even though users may realize that they spend too much time 

online and try to reduce it, the pleasure from little initial indulgence (e.g., checking 

updates of twitter) can make users give up resisting the impulsive and continue to use 

the Internet (Baumeister & Heatherton, 1996). That is why users with CIU often fail 

to reduce the time online and spend much more time online compared to ordinary 

users.  

The second reason is that individuals with CIU may procrastinate at tasks (Davis, 

2001), which can lead to occupational and academic difficulties (Davis, 2001; Davis 

et al., 2002). Lavoie and Pychyl (2001) proposed how procrastination may cause low 

productivity. First, the Internet activities, such as managing e-mail and surfing, are 

quick and immediately rewarding. Therefore, when choosing an activity for a short 

time period (e.g., 10 minutes), individuals may use the Internet to obtain immediate 

pleasure. These activities fragment time for work and cause a delay in completing 

task (Lavoie & Pychyl, 2001). Second, when an individual uses the Internet to 

complete a task, distractions online, such as online message from a friend or flash 

hyperlinks, may distract him from the task. As he/she never leaves the computer desk, 

he/she still perceives that the task is being accomplished even though he/she has spent 

a great amount of time on off-task distraction (Lavoie & Pychyl, 2001). As people 

with CIU are more likely to relieve stress by seeking temporal pleasure online and 

lack self-regulation abilities to avoid distractions online, Internet use is likely to 

reduce their productivity in school or work. 

Negative outcomes are likely to contribute to a decrease in mental wellness. In 

the current study, we assume that negative outcome is a proximal antecedent of 

mental wellness deterioration, as cognitions or behaviors are not inherently harmful 

by nature; instead, they become harmful as they bring about negative life 

consequences (LaRose et al., 2003). Those negative outcomes are stressors that may 

undermine mental wellness. According to Lazarus (1999), individuals regard 

something as a stressor if “it defeats or endangers important goal commitment and 

situation intentions, or violates highly valued expectations” (p. 60). As mentioned 

before, at the initial stage of the PIU development, users develop PVL because they 

expect something positive. When they find that Internet use actually causes problems 

in real life, stress may arise. Stress is accompanied by “an increase in awareness of 

discomfort…increased tenseness and nervousness…fear or depression, together with 

worrying or obsessional thinking” (Langner, 1963, p. 400). Stress in daily life 
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accounts for significant portions of mental wellness
 
(Chamberlain & Zika, 1990; 

DeLongis, Folkman, & Lazarus, 1988; Wagner et al., 1988). The stressors produced 

by the Internet use are also likely to be accompanied by undermined mental wellness. 

Based on the above review, the modified PIU model, which may explain the 

poor-get-poorer phenomenon, is proposed in Figure 2. 
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Figure 2. The modified PIU model. 

Note: PVL = Preference for Virtual Life, CIU = Compulsive Internet Use.  

2.6.2. The proposition of the HIU model 

The aforementioned review of HIU suggests that a HIU model may explain the rich-

get-richer phenomenon. Employing the structural cognitive-behavioral model, the 

study assumes that the HIU model has the same structure as the modified PIU model. 

That is, sociability influences HIU cognitions, which in turn affect HIU behaviors, 

positive outcomes, and mental wellness. In this section, we will further explicate the 

process through which sociability influences mental wellness via HIU cognitions, 

HIU behaviors, and positive outcomes. 

2.6.2.1. Sociability and HIU 

As mentioned before, sociability is formed mainly by interacting with the 

environment, especially with others. The current study suggests that sociability may 

facilitate the upward process of HIU by HIU cognitions, which include reality-

investing cognitions as well as positive images.  

Sociability may facilitate reality-investing cognitions in daily life. Earlier 

researchers have found that extraversion relates to appetitive neural system that 

promotes reality-investing cognitions (Eysenck & Eysenc, 1985; Gray, 1987, as cited 

in Derryberry, Reed, & Pilkenton-Taylor, 2003). Derryberry et al. (2003) posited that 

extraversion is related to a neural circuitry, which “involves evaluation of rewards 

within orbital frontal and limbic regions...As reactivity within this circuitry increases, 

the individual becomes more sensitive to rewards, more likely to experience 

emotional feelings such as desire and hope, and more likely to show approach 
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behavior” (p. 1050). These inherent genetic components may facilitate proactive and 

problem-solving copying tendency among extraverts. 

In addition, extraverts also have more pleasant affect compared to introverts. 

Those pleasant affects may facilitate reality-investing coping. Lucas, Le, and 

Dyrenforth (2008) explained that extraverts are more likely to engage in social 

activities than do introverts and react more positively to social situations compared to 

introverts, which accounts for increased pleasant affects. Those pleasant affects can 

“broaden people’s momentary thought-action repertoires, which in turn serves to 

build their enduring personal resources, ranging from physical and intellectual 

resources to social and psychological resources” (Fredrickson, 2001, p. 218). In other 

words, extraverts, who tend to have more pleasant affects in daily life, may be better 

at integrating diverse resources and adopting proactive coping in daily life. 

 Meanwhile social support is likely to promote reality-investing cognitions. 

People with more social support tend to have larger social circles compared to others. 

Those social circles provide information, advice, and emotional support for 

individuals (Cohen, 1988). These information or emotional resources provided by 

others can foster accurate appraisals of a particular situation, which enables an 

individual to develop effective and realistic strategies to cope with problems in daily 

life
 
(Cohen et al., 2000; Pierce, Sarason, & Sarason, 1996). 

In addition, people who perceive themselves as having high social support believe 

others will help them if they lack enough personal resources to deal with challenges. 

This belief may promote personal effectiveness (Pierce et al., 1996) and enhance the 

willingness to explore the environment (Brown, 1998). 

Previous empirical studies have provided support for the relationship between 

sociability and reality-investing cognitions (Connor-Smith & Flachsbart, 2007; 

Fitzsimmons & Bardone-Cone, 2011; Karimzade & Besharat, 2011; Mccoll, Lei, & 

Skinner, 1995; Vollrath, Torgersen, & Alnæ s, 1995). As reality-investing cognitions 

in the current study refer to the tendency to carry out plans and solve problems, it 

resembles proactive coping, active coping, problem-oriented coping, or task-oriented 

coping tendency investigated in empirical studies. Previous studies confirmed that 

extraversion or perceived social support is a positive predictor of the active coping 

tendency. Connor-Smith and Flachsbart (2007) conducted a meta-analysis, in which 

the researcher reviewed a number or earlier studies using diverse scales to measure 

personality, including Eysenck Personality Inventory (EPI), Eysenck Personality 

Questionnaire (EPQ), Five-Factor Personality Inventory (FFPI), Neuroticism, 

Extraversion, Openness Inventory (NEO), and the like. The results of meta-analysis 

indicated that extraversion predicted problem-solving and cognitive restructuring 

coping tendency. The longitudinal study by Mccoll et al. (1995) indicated that 

perceived social support, which comprised instrumental, informational, and emotional 

support facilitated diverse coping strategies (problem-oriented/perception-

oriented/emotion-oriented) of a specific stressor (i.e., a spinal cord injury). A recent 

study on perceived social support by Fitzsimmons and Bardone-Cone (2011) reported 

that perceived support from family, friends, and special persons was positively 

associated with task-oriented coping.  
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Sociability may also lead to positive images about the self and the relationships 

with others. Sarason et al. (1990) adapted the attachment theory proposed by Bowlby 

to explain why sociability may facilitate positive images. According to Sarason et al. 

(1990), sociability can be regarded as the adult equivalent of attachment, as 

sociability is mainly formed through attachment experience with significant others 

(e.g., parents or spouses) and specific people (e.g., friends). “The attachment 

experience is the source of cognitive structures of working models related to the self 

and the relationship partner” (Sarason et al., 1990, p. 100). These working models can 

be regarded as cognitive schema organized in a hierarchical fashion that includes 

details of interpersonal experiences as well as the affect associated with the 

experiences (Pietromonaco & Barrett, 2000). The key components of the working 

model consider how individuals view themselves and their perceptions of how 

acceptable they are in the eyes of others
 
(Pietromonaco & Barrett, 2000). According 

to this perspective, people higher on extraversion and perceived social support tend to 

have more pleasant attachment experience with others. These positive experience help 

them built a positive working models of the self and they tend to believe that they are 

accepted by others (Shaffer, 2000).  

Empirical studies confirmed the association between sociability and positive 

images. The study by Sarason et al. (1991) found that people who perceived high 

levels of social support tended to have more positive self-view and tended to believe 

that important others think positively of them. Previous studies on extraversion have 

also revealed similar findings (Cheng & Furnham, 2003; Furnham & Cheng, 2000; 

Watson, Suls, & Haig, 2002). For instance, Cheng and Furnham (2003) found that 

extraverts tended to have higher positive self-evaluation and sense of self-worth and 

they tended to perceive that they have good relationships with friends.  

Insomuch as the Internet is an extension of individuals’ cognitions and behaviors 

in real life
 
(Seepersad, 2004), people high on sociability who have more reality-

investing cognitions and positive images in real life are likely to bring these 

cognitions to the Internet and form HIU cognitions. Some empirical studies 

confirmed this assumption. Seepersad (2004) found that people who adopted a 

proactive coping styles in real life used the Internet more for online communication 

(e.g., email, IM) and information seeking (e.g., work, news). Studies in the area of 

health communication have reported similar findings. Kalichman and his colleagues 

found that patients with HIV/AIDS who adopted an active coping tended to seek 

online health-related information and online social support (Kalichman et al., 2003; 

Kalichman et al., 2005). Those previous studies suggest that highly sociable people 

who tend to adopt a positive coping style in the real life are likely to use the Internet 

in a reality investing way. In addition, earlier researchers found that extraverts and 

people who received high support from friends perceived themselves as having 

satisfactory and close relationships with others both in online and offline situations 

(Baker & Oswald, 2010), which suggests that highly sociable people who tend to 

have positive images of the self and the relationships with others in real life are likely 

to bring those cognitions to the Internet as well and form positive images both online 

and offline. 
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2.6.2.2. HIU and mental wellness 

HIU cognitions are likely to facilitate HIU behaviors. HIU behaviors in the current 

study include offline-tie connecting, knowledge seeking, and entertainment self-

regulating. These behaviors help individuals integrate their virtual life with real life. 

Why are positive images and reality-investing cognitions likely to promote those 

online behaviors? Three reasons may be suggested. First, people with positive images 

may be more willing to communicate with family and offline friends. Early studies on 

the willingness to communicate suggest that those who have positive images are less 

sensitive to environmental cues (Campbell & Lvalle, 1993, as cited in MacIntyre, 

Babin, & Clément, 1999) and are unaffected by negative feedback (Brockner, Derr, & 

Laing, 1987). They are less likely to adopt self-protection strategies and have a 

tendency to participate in communication in daily life (MacIntyre et al., 1999). Those 

features affect online communication as well. Papacharissi and Rubin (2000) found 

that people who are unwilling to communicate in real life view the Internet as an 

alternative to FtF and tend to use the Internet to meet new people, to express 

themselves, and to belong to a group. Yet, those who are willing to communicate in 

real life tend to regard the Internet as a supplement. They use the Internet to 

communicate with family and friends because it is convenient.  

Second, reality-investing cognitions promote knowledge seeking online. Reality-

investing cognitions in the current study resemble proactive coping tendency 

mentioned by many earlier researchers
 
(Aspinwall & Taylor, 1997; Greenglass, 

Schwarzer, Jakubiec, Fiksenbaum, & Taubert, 1999; Greenglass & Fiksenbaum, 

2009). According to the framework of proactive coping proposed by Aspinwall and 

Taylor (1997), people with reality-investing cognitions are future-oriented. They tend 

to make a plan and perceive a situation in daily life as challenging rather than a threat. 

Before taking actions to deal with existing problems or potential stressors, they think 

through tasks that should be accomplished within a given period, gain insights about 

their demands and needs, gather information about current situations and possible 

outcomes, and plan for future (Aspinwall & Taylor, 1997). Therefore, people with 

reality-investing cognitions are likely to have more specific tasks and information 

needs compared to those who avoid reality. The clearer information needs increase 

the likelihood that Internet users will search online to increase knowledge within 

specific topics and apply that knowledge to practical use (Cooper, 2004). For that 

reason, reality-investing coping is likely to promote knowledge seeking online. 

Third, positive images and reality investing are both likely to lead to self-

regulation of online entertainment. Individuals with positive images generally set 

loftier goals, expect to outperform others, and work harder, which reinforces self-

regulating behaviors (Heatherton & Ambady, 1993). In addition, people with reality-

investing cognitions tend to respond to situations with careful information processing 

and identify situational contingencies related to potential stressors (Aspinwall & 

Taylor, 1997). They are more likely to adjust goals to the extent that the goals are 

achievable, which facilitates successful self-regulation (Markus & Wurf, 1987). 

When on the Internet, HIU cognitions lead to self-monitoring. Internet users with 
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more HIU cognitions may check their online activities, goals, needs, and possible 

outcomes more frequently compared to other users. For that reason, they are less 

likely to be distracted by online entertainment. 

HIU behaviors may bring about positive outcomes in real life. First, using the 

Internet to communicate with family members and friends can enhance quality of 

relationships. This assumption is based on the social augmentation hypothesis, which 

posits that online communication helps maintain and enlarge social circles (Bessière 

et al., 2004; Bessière et al., 2008; Kraut et al., 2002). Even though some studies raised 

concerns about potential harm of overall Internet use on social relationships, such as 

family communication (Kraut et al., 1998), offline social capital (Williams, 2007), 

and closeness to friends (Ai, 2012), online communication can help enhance quality 

of social relationships (Valkenburg & Peter, 2007a, 2007b, 2007c).  

Second, knowledge seeking online may promote better performance in school or 

work. Knowledge obtained from the Internet can reinforce and extend users’ existing 

information infrastructure (Cullen et al., 2001). As users become more familiar with 

the field, they can better understand an unfolding situation and select sources to solve 

a problem (Marchionini, 1997). Early literature has partly supported this assumption. 

A group of researchers in Taiwan (Zhu, Chen, Chen, & Chern, 2011) conducted a 

study with tenth-grade students and found that the frequency and intensity of 

Information seeking on the Internet increased students’ GPA through academic self-

efficacy.  

Third, online entertainment self-regulating may produce diverse offline benefits. 

Self-regulation reflects a set of behaviors involving self-monitoring of current 

behaviors and adjustments to personal standards and environmental circumstances 

(Bandura, 1991). These behaviors are likely to help an individual attain desired 

outcomes (Greenglass & Fiksenbaum, 2009). Many studies in social and 

psychological areas have reported that self-regulation is positively related to 

academic performance (Duckworth & Seligman, 2005; Tangney, Baumeister, & 

Boone, 2004; Zettler, 2011), occupational performance (Sosik, Potosky, & Jung, 

2002), and social relationships (Levasseur, 1991; Manz & Sims, 1993 as cited in 

Sosik et al., 2002).  

Positive outcomes may be accompanied by improved mental wellness. The 

assumption is based on early studies on daily uplifts. Daily uplifts are “positive 

experiences, such as the joy derived from manifestations of love, relief at hearing 

good news, the pleasure of a good night’s rest, and so on” (Kanner et al., 1987, p. 6). 

Those positive experiences contribute to mental wellness. First, positive experiences, 

such as a pleasure talking with friends and solving a tough problem at work, may act 

as “breathers” from negative experiences. Second, positive experiences are 

“sustainers” of coping efforts. Compliments, good grades, or even paychecks help 

individuals confirm and reinforce their efforts. Third, positive experiences also 

“restore” individuals’ states after negative experiences. Uplifts facilitate physical 

recovery and repair self-esteem (Kanner et al., 1987).  

Positive outcomes brought about by Internet use are assumed to predict mental 

wellness positively, as they may add daily uplifts. Early social, psychological, and 

media studies have provided direct and indirect support for the relation between 
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positive outcomes and mental wellness. Close relationships with family members and 

friends are believed to predict more life satisfaction (Valkenburg & Peter, 2007b) and 

low depression (Subrahmanyam, Greenfield, Kraut, & Gross, 2001). Academic or 

professional performance has been found to be positively related to low stress (Por, 

Barriball, Fitzpatrick, & Roberts, 2011). More social activities have been reported to 

be related to less loneliness, depression, and more life satisfaction (Bruni & Stanca, 

2008; Weiser, 2001).  

Based on the above review, a hypothetical HIU model that may help explain the 

rich-get-richer phenomenon is proposed in Figure 3. 
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Figure 3. The proposed HIU model 

 

2.6.3. The synthesized model 

The PIU model and the HIU model illuminate two processes through which Internet 

use influences mental wellness of people with different sociability. However, the two 

processes do not happen separately. The current study suggests that the two models 

coexist and the synthesis of the two models constitute a complete model that helps 

explicate the underlying mechanism of the relationships among sociability, Internet 

use, and mental wellness. 

Three reasons may explain why the PIU model and the HIU model should be 

synthesized. First, every individual perceives the virtual world and uses the Internet in 

diverse ways as well as experiences diverse outcomes. Some earlier studies on 

Internet perceptions and media use motivations provided evidence for such 

assumption. For instance, Tsai (2004) interviewed 40 adolescents and found that the 

interviewees’ perceptions of the Internet could be divided into 4-T categories 

(technology, tool, toy, and travel). Among the four categories, the category of tool is 

similar to HIU. Respondents in this category perceive the Internet as a tool for 

searching useful information and connecting with friends. Respondents in the 

category of toy perceived the Internet as a kind of pleasure and a toy for 

entertainment that may cause PIU. Even though Tsai reported that most interviewees 

perceived the Internet as a tool, the categories overlapped. Many interviewees 

expressed mixed views across different categories, perceiving the Internet as a tool 

and a toy simultaneously. Studies on the medium use motivations have provided 
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empirical support for the overlapping Internet use patterns. Entertaining motivations 

may be accompanied by information seeking motivations and escape motivations may 

be accompanied by companionship motivations
 
(Papacharissi & Rubin, 2000; Rubin, 

1983). These studies suggest that people with PIU/or HIU may also present some 

features of HIU/or PIU. 

Second, previous studies in other disciplines have suggested that upward and 

downward mechanisms may coexist. As reviewed before, biological, psychological, 

and sociological studies indicated that two distinctive mechanisms relate to mental 

wellness, with the upward mechanism predicting mental well-being and the 

downward mechanism predicting mental ill-being. Garland and his colleagues posited 

that upward and downward mechanisms “are not mirror opposites that simply trade 

negative content for positive content. Rather, consequential structural differences set 

them apart” (Garland et al., 2010, p. 5). In addition, Garland et al. found that the 

antecedent (e.g., positive short-term emotions) that initiates the upward spiral also has 

ameliorative effects by preventing the downward spiral. In the current study, the 

antecedent (sociability) that facilitates the upward mechanism (HIU) may prevent the 

downward mechanism (PIU) as well. 

Third, the modified PIU model and the proposed HIU model have the same 

antecedent, sociability, which connects the two models. As mentioned before, 

sociability in the modified PIU model and the proposed HIU model is the same factor 

consisting of extraversion and perceived social support.  

Previous studies on PIU have suggested that extraversion or perceived social 

support may significantly predict PVL. For instance, Amichai-Hamburger et al. 

(2002) found that compared with extraverts, introverts tended to reveal more about 

their selves on the Internet than in the real life and tended to share more things with 

online friends than real-life friends. Another study conducted by Bessière et al. (2008) 

found that people with low levels of perceived social support tended to use the 

Internet for entertainment or escape. These studies suggest that people with low 

sociability may perceive the virtual world as more comfortable than the real world 

and develop PVL.  

Previous studies related to HIU have also suggested that extraversion or perceived 

social support play a significant role in initiating the upward spiral of Internet use. As 

mentioned before, earlier researchers found that extraversion or people who perceive 

high levels of social support tend to evaluate themselves more positively and have 

more positive relationships with others (Cheng & Furnham, 2003; Sarason et al., 

1991). In addition, extraverts or people with greater perceived social support are more 

likely to adopt proactive coping styles in real life (e.g., Connor-Smith & Flachsbart, 

2007; Mccoll et al., 1995), indicating that people with more sociability tend to have 

more reality-investing cognitions. These studies suggest that high sociability may 

promote HIU cognitions. 

Even though the studies on PIU and HIU were conducted in different fields, 

sociability in those studies had similar meaning, measured either by extraversion or 

by perceived social support. These studies imply that even though PIU and HIU are 

two different processes, the factor that initiates the process may be the same. In other 

words, sociability may initiate the downward spiral of PIU and the upward spiral of 
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HIU. Therefore, sociability can act as the point of synthesis of the HIU model and the 

PIU model. The model synthesized by sociability is shown in Figure 4. 
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Figure 4. The synthesized model of PIU and HIU 

Note: PVL = Preference for Virtual Life, CIU = Compulsive Internet Use.  

 

In sum, the current study suggests that the modified PIU model and the proposed 

HIU model can be synthesized into one model. First, each Internet user may have 

certain degrees of PIU and HIU. Second, the downward mechanism of PIU and the 

upward mechanism of HIU can coexist. Third, the PIU model and the HIU model 

have the same antecedent, sociability, which can synthesize the two models. 

2.6.4. The stability of the synthesized model
1
 

The main research purpose is to propose and examine the synthesized model of PIU 

and HIU; however, we were also concerned with the stability of the model. Earlier 

studies have suggested that sociability may moderate the relationship between the 

Internet use and mental wellness. The social compensation hypothesis suggests the 

moderating effect. Previous researchers have referred to such hypothesis as “the poor-

get-richer” phenomenon as opposed to “the rich-get-richer” or “the poor-get-poorer” 

phenomenon (Amichai-Hamburger & Vinitzky, 2010; Ellison et al., 2007; van den 

                                                      
1 Some prior researchers suggested that the influence of the Internet use on mental wellness might vary 

across sociability (Amichai-Hamburger & Vinitzky, 2010; Ellison, Steinfield, & Lampe, 2007; van den 

Eijnden et al., 2008); however, previous studies on such moderation provided inconsistent findings. As 

the proposed synthesized model related to the Internet use might vary across sociability, it was necessary 

to examine the moderating role of sociability in further analysis. Even though the further analysis was 

not the primary research purpose, considering its necessity and its possible implications for future studies, 

we reviewed relevant literature in this section. 
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Eijnden et al., 2008). Compared to “the poor-get-poorer” and “the rich-get-richer” 

phenomena investigated in the current study, which focuses on the main effect of 

general Internet use, “the poor-get-richer” phenomenon focuses on the moderating 

effect of sociability between the Internet use, especially online communication and 

mental wellness. According to the social compensation hypothesis, even though less 

sociable people tend to use less online communication compared to others, online 

communication may bring more mental wellness benefits to them than to highly 

sociable people, as online communication may compensate for the social defects and 

fulfill social needs of less sociable people.  

Some empirical studies have provided support for the social compensation 

hypothesis. Selfhout et al. (2009) found that IM use could decrease depression only 

among high school adolescents with low rather than moderate or high friendship 

quality. Bessière et al. (2008) reported that meeting new friends predicted a decrease 

in depression among people with low social support but an increase in depression 

among people with high social support.  

Nonetheless, some researchers reported different findings. Valkenburg and Peter 

(2007c) found that online communication predicted better mental wellness through 

enhanced closeness to friends only among the non-lonely group rather than the lonely 

group. Additionally, Bessière et al. (2008) reported that the influence of using the 

Internet to contact friends and family on depression was not different between 

extraverts and introverts. 

In addition, some studies have suggested that the social compensation hypothesis 

might not be fit for predicting the moderating effects of sociability on the relation 

between non-communication online activities and mental wellness. For instance, 

Selfhout et al. (2009) posited that surfing online predicted an increase in depression 

among the group with low rather than moderate or high friendship quality. Bessière et 

al. (2008) found that the influence of online information searching and online 

entertainment on depression did not vary across extraversion. 

A plausible reason for the above-mentioned inconsistent findings may be that 

those studies did not consider the mechanism underlying the Internet use for 

communication and non-communication purposes. As mentioned before, 

communication and non-communication online functions can be the PIU or the HIU, 

which depend on how Internet users perceive and use the Internet. If less sociable 

people perceive the Internet as an extension of the real world and use the medium to 

search useful information or contact friends and family, they may get greater benefits 

compared to highly sociable people, as the Internet compensates for their defects in 

daily life, such as lack of information due to a small social network size or lack of 

social skills in FtF interaction. If highly sociable people perceive the Internet as a 

substitute for the real world, prefer the virtual world to the real world, and develop 

compulsive Internet use, they may experience a greater decrease in mental wellness 

compared to less social people regardless of how much online communication and 

non-communication functions they use, since the Internet use displaces the time 

devoted to offline social activities and reduces social resources of highly sociable 

people. The assumption suggests that sociability is more likely to moderate the 
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relation between PIU/HIU and mental wellness rather than the relation between 

communication/non-communication online activities and mental wellness.  

However, only few empirical studies have explored the moderating effect of 

sociability on the relation between PIU/HIU and mental wellness, and the results have 

been inconsistent. For instance, van der Aa et al. (2009) reported that PIU predicted 

more depression among introverts than among extraverts while van den Eijnden et al. 

(2008) posited no significant difference between people high and low on loneliness in 

the influence of PIU on depression. The reason for the inconsistent findings may be 

that the researchers merely treated sociability variables as moderators without 

considering how sociability may initiate PIU/HIU and influence mental wellness. As 

mentioned before, sociability is a concept that includes diverse dimensions and each 

dimension may correlate significantly with both PIU/HIU and mental wellness. 

Treating sociability as the antecedent of PIU/HIU process, as shown in the 

synthesized model, can control its influence on both the Internet use and mental 

wellness and help illuminate the relation between PIU/HIU and mental wellness. 

Otherwise, we may get spurious and inconsistent findings, as the correlation between 

PIU/HIU and mental wellness may largely emerge due to their association with 

sociability.  
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Chapter 3. The hypotheses and research question 

The lower half of the synthesized model proposed in Chapter 2 indicates a downward 

process underlying the poor-get-poorer phenomenon. The process illustrated the 

mediating effects of PIU on the relation between sociability and mental wellness, 

which included four sub-hypotheses. 

First, sociability predicts PVL negatively. On the one hand, the hyperpersonal 

communication systems on the Internet are characterized by absence of physical 

being, reduced communication, and synchrony (Caplan, 2001; Walther, 1995, 1996). 

These features make self-presentation manageable (Caplan, 2001; Walther, 1995, 

1996) and facilitate self-disclosure (Matheson & Zanna, 1988; Walther, 1996). Less 

sociable people who tend to be unconfident and anxious in FtF situation may prefer 

CMC to satisfy their social needs. On the other hand, the virtual world provides 

diverse ways (e.g., games, videos) to escape from reality. People low on extraversion 

or social support tend to feel more stress in daily life (Cohen & Hoberman, 1983). 

They are more likely to use the Internet as a way of escaping (Leung, 2007); therefore, 

less sociable people may have more PVL compared to others. 

Second, PVL predicts CIU positively. Even though the Internet may provide a 

way to compensate for social deficiencies and a way to escape from daily life, PVL 

may make users increasingly dependent on the Internet in the end. Internet users who 

develop PVL may spend increasingly less effort to keep track of their online activities 

and respond to internal cues (e.g., a depressed mood) or external cues (e.g., the sound 

of the Internet) automatically through Internet use
 
(LaRose et al., 2003). 

Third, CIU is likely to bring about negative outcomes. For one thing, people with 

CIU spend great amount of time on the Internet (Lin & Tsai, 2002; Yang & Tung, 

2007), which decreases the time spent on other activities in real life. For another, 

people with CIU tend to procrastinate about important things in real life (Davis, 2001). 

The procrastination can lead to poor performance in social roles (Davis, 2001; Davis 

et al., 2002). 

Fourth, negative outcomes induce stress among users, which is accompanied by 

deterioration in mental wellness (Langner, 1963).  

The hypotheses about PIU can be proposed as follows: 

 

H1: PIU mediates the influence of sociability on mental wellness negatively. 

H1-1: Sociability predicts PVL negatively. 

     H1-1 (a): Extraversion predicts PVL negatively. 

    H1-1 (b): Social support predicts PVL negatively. 

H1-2: PVL predicts CIU positively. 

H1-3: CIU predicts negative outcomes positively.  

H1-4: Negative outcomes predict mental wellness negatively. 
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However, the PIU model can only explain the poor-get-poorer phenomenon. The 

PIU model assumes that highly sociable people tend to have better mental wellness 

because they can keep appropriate distance from the Internet rather than through the 

Internet. The PIU model cannot reveal how highly sociable people think about the 

Internet, how the thoughts guide behaviors, and what kind of consequences are 

brought about by the Internet use. The HIU model makes up for such neglect. 

The upper half of the synthesized model proposed in Chapter 2 indicates the 

upward process of the rich-get-richer phenomenon. The process illustrated the 

mediating effect of HIU on the relation between sociability and mental wellness, 

which included four sub-hypotheses of HIU. 

First, sociability predicts HIU cognitions positively. Previous studies have 

demonstrated that people high on extraversion or social support tend to perceive the 

self and the relationships with others in a positive way
 
(Sarason et al., 1990) and tend 

to adopt proactive coping styles in daily life (Derryberry et al., 2003; Pierce et al., 

1996). As highly sociable people are less likely to depend on the Internet to 

compensate for social needs or escape from reality, the virtual world is likely to be an 

extension rather than a substitute for the real world. For that reason, highly sociable 

people are likely to contribute to the Internet with positive images and reality-

investing cognitions, as they do in daily life (e.g., Kalichman et al., 2003; Kalichman 

et al., 2005; Seepersad, 2004).  

Second, HIU cognitions predict HIU behaviors positively. First, people with 

positive images are willing to communicate with family members and offline friends 

(MacIntyre et al., 1999), and the willingness to communicate is positively linked to 

offline-tie connecting on the Internet (Papacharissi & Rubin, 2000). Second, people 

with reality-investing cognitions have more specific tasks and information needs 

compared to others (Aspinwall & Taylor, 1997), which may promote knowledge 

seeking behaviors online (Cooper, 2004). Third, individuals with positive images 

have loftier goals and higher expectation of the self (Heatherton & Ambady, 1993), 

and reality-investing cognitions may help adjust goals to make the goals achievable 

(Aspinwall & Taylor, 1997). These features facilitate successful self-regulation 

(Heatherton & Ambady, 1993; Markus & Wurf, 1987). 

Third, HIU behaviors are likely to bring about positive outcomes in real life. 

Using the Internet to contact people known in real life can help enhance quality of 

relationship with them (Bessière et al., 2004; Bessière et al., 2008). Knowledge 

seeking online helps enhance performance in school or work (Zhu et al., 2011). Self-

regulation of online entertainment may bring about diverse positive outcomes. Early 

research found that self-regulation is positively associated with social role 

performance (e.g., Duckworth & Seligman, 2005; Sosik et al., 2002). 

Fourth, positive outcomes may be accompanied by enhanced mental wellness. 

Positive outcomes can boost daily life, and previous studies have reported that daily 

uplifts contribute to mental wellness (e.g., Por et al., 2011; Valkenburg & Peter, 

2007a; Weiser, 2001). 

The hypotheses about HIU can be proposed as follows: 
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H2: HIU mediates the influence of sociability on mental wellness positively. 

H2-1: Sociability predicts HIU cognitions positively. 

     H2-1 (a): Extraversion predicts HIU cognitions positively. 

H2-1 (b): Social support predicts HIU cognitions positively. 

H2-2: HIU cognitions predict HIU behaviors positively. 

H2-3: HIU behaviors predict positive outcomes positively. 

H2-4: Positive outcomes predict mental wellness positively. 

 

In the current study, sociability was represented by extraversion and perceived 

social support. We tested the two sociability variables in the hypothetical model 

separately because the literature review suggested that extraversion is employed 

primarily in the psychological discipline and emphasizes personality of outgoing 

tendency while perceived social support is primarily employed in the sociological 

discipline and focuses on perceived external social resources. Even though the two 

sociability variables may overlap to some degree, we did not test them simultaneously. 

A direct influence of sociability on mental wellness was added to the synthesized 

model; however, it was not a hypothesis. Many researchers suggest that extraversion 

and perceived social support have significant influence on mental wellness (Bessière 

et al., 2008; Cheng & Furnham, 2003; Cohen, 1988; Diener et al., 1999; Kraut et al., 

2002). For instance, in the study by Kraut et al. (2002), extraversion and social 

support were significantly related to loneliness and positive affects even when 

considering the influences of demographic and media factors. Bessière et al. (2008) 

also found that perceived social support was negatively related to depression when 

considering the influence of online behaviors on depression. Therefore, we 

considered the direct influence of sociability on mental wellness. 

Prior studies have found that some demographic factors (age, gender, income, 

education, marital status, and work status) and Internet use factors (daily overall 

Internet use, daily Internet use for work, daily Internet use for leisure, and years of 

Internet use) may influence Internet use patterns and mental wellness (e.g., Bessière 

et al., 2004; Bessière et al., 2008; Bessière, Pressman, Kiesler, & Kraut, 2010; Kraut 

et al., 2002; Kraut et al., 1998). Therefore, the effects of these factors on PIU, HIU 

and mental wellness were controlled and examined. 

In addition to testing the synthesized PIU and HIU model, we also examined the 

stability of the model. As mentioned before, even though prior researchers have 

noticed that sociability may moderate the relationship between the Internet use and 

mental wellness, they have provided inconsistent findings. The current study 

suggested that those earlier studies did not consider the underlying mechanism of PIU 

and HIU (Bessière et al., 2008; Selfhout et al., 2009) or merely treated sociability as 

the moderator without considering its role as the antecedent of the PIU/HIU process 

(e.g., van den Eijnden et al., 2008; van der Aa et al., 2009). As a further analysis, the 

study explored the possible moderating roles of extraversion and social support in the 

synthesized model. When one sociability variable was treated as the antecedent, the 

other variable was treated as the moderator.  

The research question is proposed as follows: 
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RQ: Does the synthesized HIU and PIU model vary across people with different 

sociability (extraversion or social support)? 
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Chapter 4. Method and measures 

4.1. The online survey 

An online survey was carried out with the assistance of a survey company. Online 

surveys have both disadvantages and advantages. Wright (2005) posited that because 

personal information is self-reported, there is no guarantee that participants provide 

accurate demographic information. Respondents may answer a survey to get credits 

or money, which may lead to multiple responses. Online surveys have the potential of 

systematic bias, as some individuals may be more willing to respond to a survey 

while others may take it as an advertisement or ignore it (Wright, 2005). The 

respondents may have shorter attention span when completing an online rather than a 

paper survey, which may lower the credibility of the online survey (Myeong & Choi, 

2002). 

However, online surveys also have unique advantages. Online surveys can help 

researchers reach distant groups and a large number of respondents within a short 

period and with a low cost (Wright, 2005). In Korea, the real-name authentication 

system, to some extent, prevents the forge of demographics information and multiple 

responses. The web-based online surveys may offer hints to respondents if they miss 

a question, which effectively reduces missing data. In addition, the current study is 

about Internet users; thus, online surveys can efficiently reach the target group. For 

this reason, the study chose online survey. 

The online survey administered to 500 Korean Internet users was conducted 

between 18th October and 24th October in 2012. 250 males and 250 females 

participated in the study. Females were coded as 0 and males were coded as 1. Most 

respondents graduated from university (N = 332, 66.4%) and many graduated from 

high school (N = 126, 25.2%). Furthermore, 103 participants (20.6%) had monthly 

family income between 3010,000 KRW and 4000,000 KRW and only 52 participants 

(10.4%) had monthly family income of more than 6010, 000 KRW. The respondents 

ranged from 15 to 45 years old, with the mean age of 29.98 (SD = 8.790). The age of 

15-25 was coded as 1, 26-35 was coded as 2, and 36-45 was coded as 3. The 

descriptive analysis also showed that 287 participants were single (57.4%), 211 

participants were married (42.2%), 1 participant was divorced, and 1 participant was 

widowed. The married were coded as 1, the rest who had no spouse were coded as 0. 

The respondents had diverse careers. Most of them were students (N = 152, 30.4%), 

148 respondents were office workers (29.6%), 50 respondents were housewives 

(10%), others were managers, technical expert, self-employed workers, etc., and 14 

respondents were unemployed (2.8%). The respondents who had a job were coded as 

1 and those who did not have a job (including students, housewives, and the 

unemployed) were coded as 0. 
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The participants spent 60 to 750 minutes per day on the Internet (M = 270.25, SD 

= 149.72). The average daily Internet use for work was 135.55 minutes (MIN = 0, 

MAX = 660, SD = 123.91), and the average daily Internet use for leisure was 106.63 

minutes (MIN = 0, MAX = 480, SD = 80.07). The years of Internet use ranged from 3 

to 20 years (M = 11.53, SD = 3.42). Because few respondents spent either too little or 

too much time on the Internet and few respondents reported only a few or many years 

of Internet use, the Internet use variables were recoded into categories. The 

frequencies of the above variables and recoded variables are listed in Table 2.  

Table 2. The frequencies of control variables (N = 500) 

Variables Categories Frequency Percent 
Cumulative 

percent 

Gender 
female 250 50.0 50.0 

male 250 50.0 100.0 

Age 

15 - 25 160 32.0 32.0 

26 - 35 180 36.0 68.0 

36 - 45 160 32.0 100.0 

Education 

middle school 27 5.4 5.4 

high school 126 25.2 30.6 

university 332 66.4 97.0 

graduate school 15 3.0 100.0 

Income 

(KRW) 

< 2000,000 100 20.0 20.0 

2000,000 - 3000,000 97 19.4 39.4 

3010,000 - 4000,000 103 20.6 60.0 

4010,000 - 5000,000 89 17.8 77.8 

5010,000 - 6000,000 59 11.8 89.6 

≥ 6010,000 52 10.4 100.0 

Marital status 
no spouse  289 57.8 57.8 

have a spouse 211 42.2 100.0 

Work status 
no job 216 43.2 43.2 

have a job 284 56.8 100.0 

Daily overall Internet 

use (minutes) 

< 120 35 7.0 7.0 

120 - 239 196 39.2 46.2 

240 - 359 151 30.2 76.4 

360 - 479 49 9.8 86.2 

≥ 480 69 13.8 100.0 

Daily Internet use for 

work (minutes) 

< 30 47 9.4 9.4 

30 - 119 206 41.2 50.6 

120 - 209 139 27.8 78.4 

210 - 299 47 9.4 87.8 

≥ 300 61 12.2 100.0 

Daily Internet use for 

leisure (minutes) 

< 30 31 6.2 6.2 

30 - 119 244 48.8 55.0 

120 - 209 165 33.0 88.0 

≥ 210 60 12.0 100.0 

Years of Internet use 

< 6 22 4.4 4.4 

6 - 10 217 43.4 47.8 

11 - 15 225 45.0 92.8 

> 15 36 7.2 100.0 
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4.2. Measures 

4.2.1. Mental wellness measures  

As mentioned before, the current study viewed mental wellness not only as the 

absence of mental ill-being but also as the presence of mental well-being. Early 

studies focused mostly on ill-being and only later studies considered well-being. 

Previous studies have selectively focused on a single or a group of negative mental 

variables without forming a systematic measure of ill-being. By contrast, studies on 

mental well-being that started later developed a systematic measure to assess this 

construct. Based on this research tradition, we chose one negative mental variable 

(depression) to represent mental ill-being and we used a systematic scale proposed by 

earlier researchers to measure mental well-being. 

Depression is a common mental wellness problem in modern society (Dill & 

Anderson, 1999). The mental ill-being variable is often investigated in Internet use 

studies. Depression is a negative subjective feeling accompanied by depressed mood, 

loss of enthusiasm, disturbed sleep or appetite, poor concentration, and the like (Dill 

& Anderson, 1999; World Federation for Mental Health, 2012). Depression “can 

become chronic or recurrent and lead to substantial impairments in an individual’s 

ability to take care of his or her everyday responsibilities. At its worst, depression can 

lead to suicide” (World Federation for Mental Health, 2012, p. 6). Depression is one 

of the most widespread mental wellness problems in the world, and it may affect 

anyone (World Federation for Mental Health, 2012). The problem of depression may 

be prominent in Korea, as Korea has one of the highest suicide rate in the world (see 

World Health Organization, 2011). Even though the depression rates vary across age 

groups, the prevalence rates of non-clinical depression were about 20.9% to 46.8% 

among Korean population (see Park & Kim, 2011). That is, about 2 to 4 in 10 

Koreans are suffering from depression.  

The depression scale is adapted from a short form of Center for Epidemiologic 

Studies Depression Scale (Radloff’s CES-D). Radloff’s CES-D is the most commonly 

used depression scale in epidemiologic studies (see Park & Kim, 2011), and it is often 

employed by media researchers. The original CES-D included 20 items, and the short 

form of CES-D developed by Cole, Rabin, Smith, and Kaufman (2004) condensed the 

scale into 10 items. Cole et al. (2004)’s depression scale included two reversed items. 

The two items were adapted because they resembled mental well-being items. The 

respondents were asked to answer 10 items on a 7-point scale, with 1= strongly 

disagree and 7 = strongly agree. The Korean version of the scale was created based on 

Chon, Choi, and Yang (2001). 

The mental well-being scale was created based on Mental wellness Continuum 

Short Form (MHC-SF Keyes, 2009; Lim, Ko, Shin, & Cho, 2012). The short form 

reduced the original scale comprising 45 items (see Magyar-Moe, 2009) into 14 items, 

making it more convenient for survey. Participants were asked to rate their emotional 

well-being, social well-being, and psychological well-being on a 7-point scale (1 = 
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strongly disagree, 7 = strongly agree). The Korean version of the scale was created 

based on Lim et al. (2012). 

4.2.2. Sociability measures 

As illustrated before, the current study defined sociability as a preference for 

affiliating with people and a feeling of being connected with others. The preference 

for affiliating with people can be measured by extraversion and the feeling of being 

connected with others can be measured by perceived social support.  

Extraversion was measured using the revised short-form of Eysenck Personality 

Questionnaire (EPQ-S) (Francis, Lewis, & Ziebertz, 2006). Compared with other 

measures of extraversion, such as NEO-PI-R, extraversion in EPQ-S is more 

consistent with our definition of sociability. EPQ-S included 12 dichotomous items. 

The Korean version was adapted from Lee (1997). 

Social support was measured using the Interpersonal Support Evaluation List 

(ISEL-12, Cohen & Hoberman, 1983), which is one of the most popular scales 

measuring perceived social support. Participants were asked to rate 12 items 

measuring appraisal, belonging, and tangible social support on a 7-point scale, with 

1= strong disagree and 7 = strongly agree. The Korean version of the scale was 

revised based on Lee (2003). 

4.2.3. PIU and HIU measures 

PVL is maladaptive cognition related to the Internet use. It includes the preference for 

online social interaction and perceives the Internet as the most comfortable place. The 

POSI scales (Caplan, 2002, 2003, 2010) were adapted to measure the preference for 

online social interaction, and some items from Davis et al. (2002) were chosen to 

measure the perception of comfort online. Respondents were asked to rate the 8 items 

on a 7-point scale (1 = strongly disagree, 7 = strongly agree).  

Compulsive Internet use measures maladaptive behaviors related to inability to 

control Internet use. Items used in the current study were chosen from Meerkerk et al. 

(2009) and Kim, Lee, and Oh (2003). The respondents were asked to rate 6 items on a 

7-point scale (1 = strongly disagree, 7 = strongly agree).  

The negative outcomes measure the extent to which the Internet brings about 

negative consequences in real life. The items were created based on Caplan (2010), 

Kim et al. (2003), and Kim, Hur, Bang, Kim, and Chung (2011). The participants 

were asked to rate 6 items on a 7-point scale (1 = strongly disagree, 7 = strongly 

agree).  

HIU cognitions include reality-investing cognitions and positive images. Reality-

investing cognitions measure the extent to which users carry out plans and solve 

problems on the Internet. The items on “the Proactive Coping Inventory” (Greenglass 

et al., 1999) that access the tendency of planning, problem solving, and problem 

evading were revised to measure reality-investing cognitions. Positive images 

measure the extent to which users view themselves and the relationships with others 
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positively. Items measuring positive images were adapted from the Rosenberg Self-

Esteem Scale (Rosenberg, 1965) and the Social Self-Esteem Inventory (Lawson, 

Marshall, & McGrath, 1979). The original HIU cognitions were assessed using 11 

items measured on a 7-point scale (1 = strongly disagree, 7 = strongly agree). 

HIU behaviors include three kinds of online behaviors: knowledge seeking, 

offline-tie connecting, and entertainment self-regulating. Knowledge seeking 

behaviors measure the extent to which an individual uses the Internet to learn useful 

information. This dimension was measured by 4 self-designed items. Offline-tie 

connecting refers to the extent to which an individual uses the Internet to contact 

people they known offline. This dimension was measured by 4 self-designed items. 

Entertainment self-regulating measures the extent to which an individual can self-

regulate their online entertainment behaviors. The measure was designed based on 

Self-Regulation Scale (Schwarzer, Diehl, & Schmitz, 1999). The HIU behaviors were 

measured by 12 items with 1 = strongly disagree and 7 = strong agree. 

Positive outcomes are offline benefits brought about by Internet use measured by 

7 self-designed items, which ask the respondents to rate the benefits of the Internet in 

interpersonal relationship, occupational or school life, and social activities. 

Respondents were asked to rate the items on a 7-point scale, with 1 = strongly 

disagree and 7 = strongly agree. 

The items measuring the above-mentioned main variables are listed in Table 3. 
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Table 3. The measures of the main variables 

The scales of 

mental 

wellness 

The mental ill-being scale (1 = strongly disagree, 7 = strongly agree) 

1 I feel my life has been a failure. 

2 I feel fearful. 

3 I feel that I am inferior to other people. 

4 People are unfriendly. 

5 
I feel that I cannot shake off the blues even with the help from my 

friends or family. 

6 I am bothered by things that usually don’t bother me. 

7 I feel that everything I do was an effort. 

8 I feel hopeless about the future. 

9 I feel lonely. 

10 I have trouble keeping my mind on what I am doing. 

The mental well-being scale (1 = strongly disagree, 7 = strongly agree) 

1 I am happy. 

2 I am interested in life. 

3 I am satisfied with life. 

4 I have something important to contribute to society. 

5 
I belong to a community (e.g., school, place of work, church, 

neighborhood, etc.). 

6 Our society is becoming a better place for people like me. 

7 People are basically good. 

8 The way our society works makes sense to me. 

9 I like most parts of my personality. 

10 I am good at managing the responsibilities of my daily life. 

11 I have warm and trusting relationships with others. 

12 
I have experiences that challenge me to grow and become a better 

person. 

13 I feel confident to think or express my own ideas and opinions. 

14 My life has a sense of direction or meaning to it. 

The scales of 

sociability 

The extraversion scale (0 = no, 1 = yes) 

1 Are you a talkative person? 

2 Are you rather lively? 

3 Do you enjoy meeting new people? 

4 Can you usually let yourself go and enjoy yourself at a lively party? 

5 Do you usually take the initiative in making new friends? 

6 Can you easily get some life into a rather dull party? 

7
(R)

 Do you tend to keep in the background on social occasions? 

8 Do you like mixing with people? 

9 Do you like plenty of bustle and excitement around you? 

10
(R)

 Are you mostly quiet when you are with other people? 

11 Do other people think of you as being very lively? 

12 Can you get a party going? 

The social support scale (1 = strongly disagree, 7 = strongly agree) 

1 
If I were sick, I could easily find someone to help me with my daily 

chores. 

2
(R)

 If I had to leave home for a few weeks, it would be difficult to find 
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someone who would look after my house, pets, plants, and etc.). 

3 
If I was stranded distance from home, there is someone who could 

come and get me. 

4
(R)

 
If I needed some help in moving to a new house, I would have a hard 

time finding someone to help me. 

5
(R)

 
I feel that there is no one I can share my most private worries and fears 

with. 

6 
There is someone I can turn to for advice about handling problems 

with my family. 

7 
When I need suggests on how to deal with a personal problem, I know 

someone I can turn to. 

8
(R)

 
If a family crisis arose, It would be difficult to find someone who 

could give me good advice about how to handle it. 

9
(R)

 
If I wanted to go on a trip for a day, I would have a hard time finding 

someone to go with me. 

10 
If I decide one afternoon that I would like to go to a movie that 

evening, I could easily find someone to go with me. 

11
(R)

 I don’t often get invited to do things with others. 

12 
If I wanted to have lunch with someone, I could easily find someone 

to join me. 

The scales of 

PIU 

The preference for virtual life (PVL) scale (1 = strongly disagree, 7 = strongly 

agree) 

1 I prefer online communication over face-to-face communication. 

2 
I am more satisfied with friends met online than with friends met 

offline. 

3 I am treated better online than offline. 

4 I am more accepted online than offline. 

5 I am most comfortable online. 

6 I feel safest when I am on the Internet. 

7 I am at my best when I am online. 

8 When I am online, I can be carefree. 

The compulsive Internet use (CIU) scale (1 = strongly disagree, 7 = strongly 

agree) 

1 I continue to use the Internet even if I intend to stop. 

2 I stay up late to use the Internet. 

3 I make unsuccessful attempt to reduce the time spent on the Internet. 

4 I am preoccupied with the Internet when not online. 

5 I finish things in a hurry to use the Internet. 

6 
I choose to use the Internet instead of going outside with friends or 

family members. 

The negative outcomes scale (1 = strongly disagree, 7 = strongly agree) 

1 Internet use has made it difficult for me to manage my life. 

2 
I have missed social activities (e.g., voluntary activities, community 

activities, political participation) because of the Internet use. 

3 Internet use has created problems in my life. 

4 My health is worse than before because of the Internet use. 

5 Internet use has decreased the efficacy of my study or work. 

6 Internet use has created troubles for my work/study/family. 
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The scales of 

HIU 

The HIU cognitions items (1 = strongly disagree, 7 = strongly agree) 

1
(R)

 I don’t want to do homework or work when using the Internet.  

2 I like to focus on important things when using the Internet. 

3
(R)

 I don’t want to think about daily problems when using the Internet.  

4 
I like to make a plan and follow it when using the Internet to do 

work/homework. 

5
(R)

 
When using the Internet to complete my homework or assignment, I 

tend to put it off until the last minutes.  

6 
When using the Internet to deal with problems with 

study/work/family, I like to solve the problems immediately. 

7 I am satisfied with myself both offline and online. 

8 I am a person of worth both offline and online. 

9 I get along well with others both offline and online. 

10 I make friends easily both offline and online. 

11 People treat me good both offline and online. 

The HIU behaviors items (1 = strongly disagree, 7 = strongly agree) 

1 I use the Internet to learn about work or gain professional knowledge. 

2 
I use the Internet to learn about unfamiliar subjects (e.g., history and 

culture, philosophy and religion, science and technology, etc.). 

3 I use the Internet to learn about things necessary for self-development. 

4 
I use the Internet to learn about controversial social issues (e.g., 

political issues, environmental issues, and labor-movement issues). 

5 I use the Internet to maintain the relationships with offline friends. 

6 
I use the Internet to maintain the relationships with family members or 

relatives. 

7 
I use the Internet to maintain the relationships with people who I met 

in real life but who I cannot meet often. 

8 
I use the Internet to maintain the relationships with people who I met 

in real life but who live far away from me. 

9 

I am not distracted by online entertainment (e.g., online entertainment 

programs, interesting websites, and online games) when using the 

Internet to study or work. 

10 I spend reasonable amount of time on online entertainment. 

11 
I can finish things that I ought to do first even when I want to engage 

in entertainment online. 

12 I can stop entertaining on the Internet if I want to. 

The positive outcomes scale (1 = strongly disagree, 7 = strongly agree) 

1 
Internet use helps me improve the relationships with family and 

relatives. 

2 Internet use helps me improve the relationships with offline friends. 

3 
Internet use helps me improve the relationships with school friends or 

co-workers. 

4 Internet use helps me improve the abilities in work or school. 

5 Internet use helps me solve work, school, or family problems. 

6 
Internet use helps me enhance social voluntary activities or 

community activities. 

7 Internet use helps me enhance political participation. 
Note: (R) indicates reversed items. 
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Chapter 5. Results 

5.1. Item check 

Items adapted from previous studies as well as self-designed items measured the 

variables in the hypothetical model. To check the reliability and validity, inter-item 

correlations (see Appendix 2) and factor analysis using varimax solution were 

conducted. Items with low inter-item correlations and items that did not primarily 

load on a factor were removed in this step.  

 PIU includes PVL, CIU, and negative outcomes. The scales of PVL, CIU, and 

negative outcomes had relatively high inter-item correlations. The factor analysis of 

the three variables of PIU showed that each variable loaded on a single factor (see 

Table 4). Each factor could explain much variance in PVL, CIU, and negative 

outcomes, respectively. The Cronbach’s α for the three scales were about .90, 

indicating high reliabilities. Hence, all PIU items were retained. 
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Table 4. The factor analysis of PIU 

No. The items of preference for virtual life (PVL) F 1 comm. 

1 I prefer online communication over face-to-face communication. .798 .636 

2 
I am more satisfied with friends met online than with friends met 

offline. 
.826 .682 

3 I am treated better online than offline. .838 .702 

4 I am more accepted online than offline. .859 .738 

5 I am most comfortable online. .905 .819 

6 I feel safest when I am on the Internet. .902 .814 

7 I am at my best when I am online. .888 .789 

8 When I am online, I can be carefree. .778 .605 

F1 (PVL): Extraction sums of squared loadings: 72.301% ; Cronbach’s α: .945 

No. The items of compulsive Internet use (CIU) F 1 comm. 

1 I continue to use the Internet even if I intend to stop. .729 .532 

2 I stay up late to use the Internet. .811 .658 

3 I make unsuccessful attempt to reduce the time spent on the Internet. .871 .758 

4 I am preoccupied with the Internet when not online. .853 .728 

5 I finish things in a hurry to use the Internet. .776 .602 

6 
I choose to use the Internet instead of going outside with friends or 

family members. 
.803 .644 

F1 ( CIU): Extraction sums of squared loadings: 65.361%; Cronbach’s α: 893 

No. The items of negative outcomes F 1 comm. 

1 Internet use has made it difficult for me to manage my life. .860 .740 

2 
I have missed social activities (e.g., voluntary activities, community 

activities, political participation) because of the Internet use. 
.853 .728 

3 Internet use has created problems in my life. .903 .816 

4 My health is worse than before because of the Internet use. .817 .668 

5 Internet use has decreased the efficacy of my study or work. .853 .727 

6 Internet use has created troubles for my work/study/family. .898 .807 

F1 (Negative outcomes): Extraction sums of squared loadings: 74.761%; Cronbach’s α: .931 

Note: comm. = communality. 
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HIU includes HIU cognitions, HIU behaviors, and positive outcomes. The inter-

item correlation table in Appendix 2 shows that three HIU cognitions items should be 

removed. The three items were item 1 (“I don’t want to do homework or work when 

using the Internet”), item 3 (“I don’t want to think about daily problems when using 

the Internet”), and item 5 (“When using the Internet to complete my homework or 

assignment, I tend to put it off until the last minutes”). These items were originally 

designed to test reality-investing cognitions by reversing the scores. However, the 

three items had negative correlations with other items, and had low correlations with 

the average score of the HIU cognitions scale. The reasons for the low correlations 

might be that the respondents who rated high on positive items also rated high on 

negative items. Because the three items lowered the reliability of the HIU cognitions 

scale, the items were excluded from the analysis. 

The HIU behaviors scale had acceptable internal consistency reliability. All items 

had moderate correlations with the average score of the scale and each item positively 

correlated with one another. 

The positive outcomes scale had relatively high reliability. Most items had high 

correlations with the average score except for item 7 (“Internet use helped me 

enhance political participation”). Item 7 had moderate correlation with the average 

score, and this item was further examined in factor analysis.  

The factor analysis of HIU cognitions indicated that the retained 8 items loaded 

on two dimensions as expected (see Table 5). The two dimensions explained about 

63% of the total variance. Factor 1 included items assessing how users thought about 

the self and the relationships with others in the virtual world and the real world, and it 

was named positive images. Factor 2 included items measuring the tendency to carry 

out plans and solve problems online, and this factor was named reality-investing 

cognitions. The Cronbach’s α for Factor 1 and Factor 2 were about .86 and .64, 

respectively. 

The factor analysis of HIU behaviors showed that the 12 items loaded on 3 

factors, as expected. The 3 factors explained 70% of the total variance. Factor 1 was 

named offline-tie connecting. The factor included 4 items measuring the extent to 

which subjects used the Internet to interact with people they known offline. Factor 2 

was labeled knowledge seeking. The factor embraced 4 items measuring the extent to 

which respondents used the Internet to obtain knowledge. Factor 3 was named 

entertainment self-regulating. This factor accessed the degree to which Internet users 

regulated their online entertaining behaviors. The Cronbach’s α values for the three 

factors were all above .80. 

The factor analysis of positive outcomes showed that all items loaded on a single 

factor. In the first check, item 7 had a low communality. Unlike social voluntary 

activities or community activities, political participation (such as voting and 

participating in political campaign) might not be considered as daily social activities. 

Hence, item 7 was removed. In the second check, the retained 6 items loaded on a 

single factor, which explained about 61% of the total variance. 

 In sum, the three reversed items of HIU cognitions and the last item of positive 

outcomes had low reliability. Therefore, the four items were removed from the 

analysis. 
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Table 5. The factor analysis of HIU 

No. The HIU cognitions items F 1  F2 comm.  

7 I am satisfied with myself both offline and online. .726 .250 .590  

8 I am a person of worth both offline and online. .706 .352 .623  

9 I get along well with others both offline and online. .837 .223 .751  

10 I make friends easily both offline and online. .814 -.012 .663  

11 People treat me good both offline and online. .838 .072 .708  

2 I like to focus on important things when using the Internet. .093 .769 .599  

4 
I like to make a plan and follow it when using the Internet to 

do work/homework. 
.131 .791 .642  

6 
When using the Internet to deal with problems with 

study/work/family, I like to solve the problems immediately. 
.177 .661 .469  

F1 (Positive images): Rotation sums of squared loadings: 39.372%; Cronbach’s α: .863 

F2 (Reality-investing cognitions): Rotation sums of squared loadings: 23.684% ; Cronbach’s α: .639 

Cumulative %: 63.056% 

No. The HIU behaviors items F1 F2 F3 comm. 

5 
I use the Internet to maintain the relationships with offline 

friends. 
.828 .177 .036 .719 

6 
I use the Internet to maintain the relationships with family 

members or relatives. 
.794 .024 .127 .647 

7 
I use the Internet to maintain the relationships with people 

who I met in real life but who I cannot meet often. 
.844 .127 .047 .731 

8 
I use the Internet to maintain the relationships with people 

who I met in real life but who live far away from me. 
.843 .182 .081 .750 

1 
I use the Internet to learn about work or gain professional 

knowledge. 
.155 .760 .132 .619 

2 I use the Internet to learn about unfamiliar subjects. .126 .857 .172 .779 

3 
I use the Internet to learn about things necessary for self-

development. 
.057 .836 .233 .756 

4 I use the Internet to learn about controversial social issues. .210 .732 .219 .628 

9 
I am not distracted by online entertainment when using the 

Internet to study or work. 
.187 .007 .807 .686 

10 I spend reasonable amount of time on online entertainment. .119 .205 .822 .732 

11 
I can finish things that I ought to do first even when I want 

to engage in entertainment online. 
.039 .279 .792 .707 

12 I can stop entertaining on the Internet if I want to. 
-

.057 
.353 .741 .677 

F1 (Offline-tie connecting): Rotation sums of squared loadings: 24.002%; Cronbach’s α: .862 

F2 (Knowledge seeking): Rotation sums of squared loadings: 23.933%; Cronbach’s α: .852 

F3 (Entertainment self-regulating): Rotation sums of squared loadings: 22.331%; Cronbach’s α: .840 

Cumulative %: 70.266% 

  The 1st check The 2nd check 

No. The positive outcomes items F1 comm. F1 comm. 

1 
Internet use helps me improve the relationships with family 

and relatives. 
.744 .553 .766 .587 
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2 
Internet use helps me improve the relationships with offline 

friends. 
.806 .650 .823 .677 

3 
Internet use helps me improve the relationships with school 

friends or co-workers. 
.829 .687 .841 .708 

4 
Internet use helps me improve the abilities in work or 

school. 
.748 .559 .751 .564 

5 
Internet use helps me solve work, school, or family 

problems. 
.753 .567 .759 .576 

6 
Internet use helps me enhance social voluntary activities or 

community activities. 
.753 .568 .733 .537 

7a Internet use helps me enhance political participation. .593 .351 - - 

F1 (Positive outcomes): Extraction sums of squared loadings: 56.226%; Cronbach’s α: .867 (The 1st 

check) 

F1 (Positive outcomes): Extraction sums of squared loadings: 60.815%; Cronbach’s α: .871 (The 2nd 

check) 

Note: a indicates the items removed because of low reliability. comm. = communality. 

 

Sociability was measured by extraversion and perceived social support. The inter-

item correlation tables showed that each extraversion item had relatively high 

correlation with the sum of the scale and each social support item had relatively high 

correlation with the mean of the scale. 

Because extraversion was dichotomous, the variable was not fit for factor analysis. 

Thus, we did not conduct factor analysis for extraversion. The validity of social 

support was checked by factor analysis. Table 6 shows that social support items 

loaded on 2 dimensions named as presence of support and absence of isolation, 

respectively. The two factors explained about 59% of the total variance. The 

Cronbach’s α of the two factors were both above .80. 

As each sociability item had high reliability and validity, all items were retained. 
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Table 6. The factor analysis of social support 

No. The social support items F1 F2 comm. 

1 
If I were sick, I could easily find someone to help me with my daily 

chores. 
.697 .304 .579 

3 
If I was stranded distance from home, there is someone who could 

come and get me. 
.723 .170 .551 

6 
There is someone I can turn to for advice about handling problems 

with my family. 
.736 .238 .599 

7 
When I need suggests on how to deal with a personal problem, I 

know someone I can turn to. 
.796 .150 .656 

10 
If I decide one afternoon that I would like to go to a movie that 

evening, I could easily find someone to go with me. 
.743 .154 .577 

12 
If I wanted to have lunch with someone, I could easily find someone 

to join me. 
.750 .140 .582 

2 
If I had to leave home for a few weeks, it would be difficult to find 

someone who would look after my house, pets, plants, and etc.). 
.053 .687 .475 

4 
If I needed some help in moving to a new house, I would have a hard 

time finding someone to help me. 
.217 .799 .685 

5 
I feel that there is no one I can share my most private worries and 

fears with. 
.270 .739 .620 

8 
If a family crisis arose, It would be difficult to find someone who 

could give me good advice about how to handle it. 
.182 .751 .597 

9 
If I wanted to go on a trip for a day, I would have a hard time finding 

someone to go with me. 
.338 .726 .642 

11 I don’t often get invited to do things with others. .151 .688 .496 

F1 (Presence of support): Rotation sums of squared loadings: 29.936%; Cronbach’s α: .859 

F2 (Absence of isolation): Rotation sums of squared loadings: 28.878%; Cronbach’s α: .854 

Cumulative %: 58.814% 

Note: comm. = communality. 

 

Mental wellness comprised mental ill-being and mental well-being. Mental ill-

being was measured by depression. Mental well-being was measured by a short 

version of mental scale, including emotional, psychological, and social well-being. 

The inter-item correlation tables showed that all the items had relatively high 

correlations with the mean scores of the corresponding scales.  

The factor analysis of mental ill-being (Table 7) showed that ill-being loaded on a 

single factor, which explained about 67% of the total variance and had a high 

Cronbach’s α value more than .90. 

The first factor analysis of mental well-being (Table 8) showed that mental well-

being items loaded on 2 factors, which explained about 61% of the total variance. 
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However, the rotated component matrix showed that 3 items had almost the same 

loadings on two factors. The 3 items were “I am interested in life”, “I have something 

important to contribute to society”, and “I like most parts of my personality”. The 

second factor analysis extracted 2 factors after removing the 3 items, with each 

retained item primarily loading on a factor. The first factor was psychological well-

being and the second factor was emotional and social well-being. The two factors 

explained about 63% of the total variance and had high Cronbach’s α values more 

than .80. 

In brief, 3 HIU cognitions items, 1 positive outcomes item, and 3 mental well-

being items were removed because of low reliability or validity. The other items were 

retained for further analysis. 

 

Table 7. The factor analysis of mental ill-being 

No. The depression items F1 comm. 

1 I feel my life has been a failure. .762 .581 

2 I feel fearful. .770 .593 

3 I feel that I am inferior to other people. .804 .646 

4 People are unfriendly. .796 .634 

5 
I feel that I cannot shake off the blues even with the help from my 

friends or family. 
.832 .692 

6 I am bothered by things that usually don’t bother me. .785 .616 

7 I feel that everything I do was an effort. .864 .746 

8 I feel hopeless about the future. .842 .709 

9 I feel lonely. .845 .714 

10 I have trouble keeping my mind on what I am doing. .851 .725 

F1 (Depression): Extraction sums of squared loadings: 66.562%; Cronbach’s α: .944 

Note: comm. = communality. 
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Table 8. The factor analysis of mental well-being 

  The 1st check The 2nd check 

No. The mental wellness items F1 F2 comm. F1 F2 comm. 

9a I like most parts of my personality. .433 .596 .543 - - - 

10 
I am good at managing the responsibilities of my 

daily life. 
.340 .703 .610 .691 .353 .603 

11 
I have warm and trusting relationships with 

others. 
.276 .764 .660 .766 .292 .672 

12 
I have experiences that challenge me to grow and 

become a better person. 
.215 .792 .673 .803 .217 .692 

13 
I feel confident to think or express my own ideas 

and opinions. 
.217 .798 .683 .808 .187 .688 

14 My life has a sense of direction or meaning to it. .356 .718 .642 .741 .331 .658 

1 I am happy. .716 .418 .687 .448 .667 .646 

2a I am interested in life. .665 .505 .697 -  - 

3 I am satisfied with life. .749 .339 .676 .376 .712 .648 

4a 
I have something important to contribute to 

society. 
.585 .401 .503 - - - 

5 
I belong to a community (e.g., school, place of 

work, church, neighborhood, etc.). 
.629 .395 .551 .423 .617 .560 

6 
Our society is becoming a better place for people 

like me. 
.839 .163 .730 .177 .852 .757 

7 People are basically good. .618 .182 .414 .178 .660 .467 

8 The way our society works makes sense to me. .691 .218 .526 .218 .738 .593 

F1 (Emotional and social well-being): Rotation sums of squared loadings: 31.544%; Cronbach’s α: .896 

F2 (Psychological well-being): Rotation sums of squared loadings: 29.859 %; Cronbach’s α: .884 

Cumulative %: 61.403% (The 1st check) 

F1 ( Psychological well-being): Rotation sums of squared loadings: 32.212%; Cronbach’s α: .873 

F2 ( Emotional and social well-being): Rotation sums of squared loadings: 31.272%; Cronbach’s α: .864 

Cumulative %: 63.483% (The 2nd check) 

Note: a indicates the items excluded from analysis. comm. = communality. 
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5.2. Descriptive analysis and correlations 

Before testing the hypotheses, we conducted descriptive analysis to examine the main 

variables.  

PIU variables included PVL, CIU, and negative outcomes. As mentioned before, 

the three variables loaded on a single factor, respectively. In the descriptive analysis, 

the three PIU variables were calculated by averaging the scores of relevant items.  

HIU variables included HIU cognitions, HIU behaviors, and positive outcomes. 

HIU cognitions loaded on two factors, positive images and reality-investing 

cognitions. The two HIU cognitions variables were computed by averaging the items 

of each subscale. HIU behaviors loaded on three factors, offline-tie connecting, 

knowledge seeking, and entertainment self-regulating. The three HIU behavior 

variables were calculated by averaging the scores of the items of each subscale. 

Positive outcomes loaded on a single factor, and the variable was computed by 

averaging the retained items. 

Sociability variables included extraversion and social support. Extraversion was 

measured by dichotomies and the variable was calculated by the sum of the 

dichotomies. Social support loaded on two factors, presence of support and absence 

of isolation. The two factors of social support were calculated by averaging the scores 

of corresponding items.  

Mental wellness variables included mental ill-being and mental well-being. 

Mental ill-being was measured by depression, and it loaded on a single factor. The 

variable of ill-being was calculated by averaging the scores of the items. Even though 

mental well-being loaded on two factors (psychological well-being as well as 

emotional and social well-being), the three dimensions (emotional well-being, 

psychological well-being, and social well-being) constituted a thorough concept of 

well-being according to Keyes and Michalec (2010); therefore, we treated mental 

well-being as one variable computed by averaging the means of the two factors. 

The descriptive analysis in Table 9 shows that most participants scored low on 

PIU variables, with the mean < 4. The means of PIU variables indicated that most 

participants did not consider their Internet use as problematic. Compared to the PIU 

variables, the mean values of most HIU variables > 4, indicating that more 

participants scored higher rather than lower on HIU scales. Participants generally 

considered their Internet use as healthy. The mean of extraversion was about 6.8 and 

the mean of social support was about 4.6, indicating that most participants had 

moderate or high scores on extraversion and perceived social support. Most 

participants scored relatively low on ill-being and high on well-being, as ill-being had 

a mean < 4 while well-being had a mean > 4. These results implied that more 

participants perceived themselves as mentally healthy rather than unhealthy. 

In sum, Table 9 indicates that most participants regarded their Internet use and 

mental state as healthy rather than problematic. The respondents generally considered 

themselves as having moderate or high levels of extraversion and social support. 

Table 10 indicates partial correlations among the main variables when controlling 

for demographic variables and Internet use variables. The results of partial 
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correlations were generally consistent with the hypotheses. The three components of 

PIU (PVL, CIU, and negative outcomes) had moderate to high correlations with each 

other. These three components of PIU correlated negatively with sociability variables 

and mental well-being and positively with mental ill-being. Most HIU variables 

correlated significantly with each other. Most HIU variables correlated positively 

with sociability variables and mental well-being and negatively with mental ill-being. 

Table 9. The descriptive analysis of the main variables (N = 500) 

 Minimum Maximum Mean Std. Deviation 

PIU variables     

PVL 1.00 7.00 3.296 1.282 

CIU 1.00 7.00 3.312 1.317 

Negative outcomes 1.00 7.00 2.865 1.356 

PIU 1.00 7.00 3.158 1.155 

HIU variables     

Positive images 1.60 7.00 4.720 1.036 

Reality-investing cognitions 1.00 7.00 4.727 0.992 

HIU cognitions 1.63 7.00 4.724 0.841 

Offline-tie connecting 1.00 7.00 4.053 1.244 

Knowledge seeking 1.00 7.00 4.892 1.125 

Entertainment self-regulating 1.00 7.00 4.675 1.155 

HIU behaviors 1.00 7.00 4.540 0.874 

Positive outcomes 1.00 7.00 4.310 1.049 

HIU 1.63 7.00 4.525 0.758 

Sociability variables     

Extraversion 0.00 12.00 6.838 3.628 

Presence of support 1.33 7.00 4.788 1.006 

Absence of isolation 1.00 7.00 4.473 1.125 

Social support 1.50 7.00 4.630 0.923 

Mental wellness variables     

Mental ill-being 1.00 7.00 3.374 1.296 

Mental well-being 1.27 7.00 4.676 0.985 

Mental wellness 1.39 7.00 4.651 1.014 

Note: PIU was computed by averaging PVL, CIU and negative outcomes. HIU cognitions were 

computed by averaging positive images and reality-investing cognitions. HIU behaviors were computed 

by averaging offline-tie connecting, knowledge seeking and entertainment self-regulating. HIU is the 

mean of HIU cognitions, HIU behaviors and positive outcomes. Social support was computed by 

averaging presence of support and absence of isolation. Mental wellness was computed by averaging 

reversed ill-being and well-being. 
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Table 10. The partial correlations among the main variables 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

1. PVL -                   

2. CIU .546***  -                  

3. Negative outcomes .564*** .808*** -                 

4. PIU .802*** .902*** .911*** -                

5. Positive images -.065 -.103* -.143** -.120** -               

6. Reality-investing cognitions -.029 -.024 -.089* -.055 .375*** -              

7. HIU cognitions -.057 -.077 -.140** -.106* .831*** .827*** -             

8. Offline-tie connecting .403*** .170*** .204*** .295*** .211*** .072 .171*** -            

9. Knowledge seeking -.005 -.088 -.109* -.078 .333*** .425*** .456*** .274*** -           

10. Entertainment self-regulating -.060 -.305*** -.299*** -.256*** .365*** .372*** .444*** .180*** .426*** -          

11. HIU behaviors .173*** -.091* -.079 -.001 .412*** .384*** .480*** .701*** .753*** .725*** -         

12. Positive outcomes .263*** .076 .045 .145** .369*** .251*** .374*** .558*** .382*** .316*** .586*** -        

13. HIU .168*** -.028 -.062 .028 .650*** .582*** .743*** .594*** .640*** .594*** .839*** .839*** -       

14. Extraversion -.115* -.153*** -.126** -.151*** .367*** .054 .255*** .125** .070 .198*** .183*** .159*** .243*** -      

15. Presence of support -.246*** -.259*** -.235*** -.282*** .463*** .189*** .394*** .146** .261*** .363*** .348*** .294*** .422*** .417*** -     

16. Absence of isolation -.491*** -.469*** -.499*** -.557*** .254*** .092* .209*** -.115* .097* .148** .050 .063 .129** .319*** .484*** -    

17. Social support -.436*** -.430*** -.436*** -.497*** .408*** .159*** .343*** .008 .201*** .288*** .220*** .199*** .309*** .423*** .841*** .880*** -   

18. Mental ill-being .391*** .434*** .459*** .492*** -.363*** -.100* -.280*** .037 -.188*** -.242*** -.171*** -.139** -.238*** -.289*** -.413*** -.557*** -.568*** -  

19. Mental well-being -.136** -.147** -.165*** -.172*** .501*** .164*** .402*** .199*** .294*** .343*** .380*** .376*** .476*** .419*** .563*** .314*** .499*** -.531*** - 

20. Mental wellness -.322*** -.356*** -.381*** -.406*** .480*** .145** .378*** .072 .265*** .324*** .296*** .273*** .386*** .392*** .543*** .517*** .614*** -.912*** .831*** 

Note: *** p < .001; ** p < .01; * p < .05. The partial correlations table controlled for demographic variables (gender, age, education, income, marital status, and work status) and 

Internet use variables (daily overall Internet use, daily Internet use for leisure, daily Internet use for work, and years of Internet use). PVL = Preference for Virtual Life, CIU 

= Compulsive Internet Use, PIU = Problematic Internet Use, HIU = Healthy Internet Use. PIU was computed by averaging PVL, CIU and negative outcomes. 

HIU cognitions were computed by averaging positive images and reality-investing cognitions. HIU behaviors were computed by averaging offline-tie 

connecting, knowledge seeking and entertainment self-regulating. HIU is the mean of HIU cognitions, HIU behaviors and positive outcomes. Social support 

was computed by averaging presence of support and absence of isolation. Mental wellness was computed by averaging reversed ill-being and well-being. 
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5.3. Testing the mediating effects of PIU and HIU 

The main purpose of the current study was to test the mediating role of PIU and HIU 

on the relation between sociability and mental wellness. We used regression analysis 

to test whether PIU and HIU would mediate the influence of sociability on mental 

wellness before conducting structural equation modeling (SEM).  

The test of mediation was based on Kenny (2012). According to Kenny, when a 

mediator (M) is not considered, the influence of X on Y (c) is the total effect. If M is 

a complete mediator, the X will not affect Y after controlling for the influence of M 

on Y. In that case, path c’ will be insignificant. If M is a partial mediator, path c’ will 

still be significant but with reduced effect size. Through comparing c’ to c, we can 

test the effect size of the mediation. The proportion of the effect that is mediated by 

M can be calculated by 1-c’/c. 

 

 

X Y
c

X Y
c’

M
a b

 

Figure 5. The mediating effects 

 

Kenny (2012) suggested that a 4-step regression can be used to establish 

mediation. First step examines whether the independent variable (X) can predict the 

dependent variable (Y), which is path c in Figure 5. Second step tests whether X can 

predict M (path a). Third step assesses whether M can predict Y (path b) after 

controlling for the influence of X on Y (path c’). In the fourth step, the significance of 

path c’ is determined. If path c’ is still significant, M partially mediates X on Y. 

Otherwise, M is a complete mediator.  

Based on the steps suggested by Kenny, the current study used 4 steps to establish 

the mediation of PIU/HIU. First, the effect of sociability variables on mental wellness 

(path c) was checked to establish a mediated effect.  

Second, we examined the effect of sociability variables on PVL/HIU cognitions, 

the effect of PVL/HIU cognitions on CIU/HIU behaviors, the effect of CIU/HIU 

behaviors on negative/positive outcomes, as well as the effect of negative/positive 

outcomes on mental wellness to make sure each hypothetical mediating path was 

significant.  

Third, we regressed mental wellness on sociability variables and PIU/or HIU 

variables to check whether the effect of negative/positive outcomes on mental 

wellness was still significant after controlling for sociability variables and other 
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mediators in PIU/HIU models. As sociability variables were included as well, we also 

checked the influence of sociability variables on mental wellness variables (path c’).  

Fourth, path c and path c’ were compared to examine how much the effect size of 

sociability variables on mental wellness variables could be mediated by PIU/HIU.  

To establish mediation, HIU cognitions were computed by averaging the means 

of positive images and reality-investing cognition. HIU behaviors were computed by 

averaging the means of offline-tie connecting, knowledge seeking, and entertainment 

self-regulating. Social support was the average of presence of support and absence of 

isolation. Mental wellness was the average of mental ill-being and mental well-being. 

In each step of regression, control variables were considered since the main 

variables might be affected by demographic and Internet use features. The results of 

Pearson correlations among control variables (Table 11) indicated that most control 

variables had low to moderate correlations with each other, except for the correlation 

between daily overall Internet use and daily Internet use for work (r = .696). The high 

correlation implied that the respondents who use the Internet for work were most 

likely to spend much time online every day. Because we measured daily Internet use 

for work and for leisure, which had some overlap with overall Internet use, we 

removed the control variable of “daily overall Internet use” from the following 

analysis.  

The results of the mediating tests of PIU and HIU are shown in Table 12 and 

Table 13, respectively. 

 

Table 11. The Pearson correlations of control variables 

 1 2 3 4 5 6 7 8 9 

1. Gender -         

2. Age .000 -        

3. Education .125** .401*** -       

4. Income -.007 .200*** .234*** -      

5. Marital status -.077 .628*** .264*** .241*** -     

6. Work status .186*** .555*** .419*** .198*** .320*** -    

7. Daily overall Internet usea -.019 .099* .236*** .050 .012 .230*** -   

8. Internet use for work -.065 .164*** .266*** .136** .115* .327*** .696*** -  

9. Internet use for leisure .046 -.083 -.013 -.073 -.120** -.027 .415*** -.017 - 

10.Years of Internet use .020 .339*** .355*** .106* .251*** .255*** .229*** .253*** .038 

Note: *** p < .001, ** p < .01, * p < .05.  
a indicates a control variable that was removed due to a high correlation with other variables. 
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Table 12. The mediating paths in the PIU model 

  
Dependent variable (DV): 

PVL 
DV: CIU 

DV: 

Negative 

outcomes 

DV: Mental wellness 

  β β β β β β β β β β β β β 

1 Gender .102* .099* .096* .061 .005 .123** .074** .054 .099* .063 .102** .062 .076* 

 Age .027 .009 .010 -.101 -.116* -.110  -.028 -.081 -.121* -.028 -.061 -.058 -.075 

 Education -.129* -.126* -.125** -.092  -.022 -.083 -.008 .043 .013 .033 -.003 .038 .028 

 Income -.035 -.011 .041 -.001 .018 .021 .021 .248*** .256*** .180*** .190*** .150*** .162*** 

 Marital status .091 .094 .081 .038 -.011 .052 .021 .028 .047 .021 .045 .041 .046 

 Work status .051 .052 .020 .005 -.022 -.026 -.031 .079 .070 .078 .079 .120** .112* 

 Internet use for work .038 .042 .043 .005 -.016 .012 .008 -.059 -.054 -.069 -.060 -.066 -.064 

 Internet use for leisure .130** .106* .095* .200*** .130*** .151*** -.012 -.204*** -.149*** -.135*** -.088* -.158*** -.142*** 

 Years of Internet use -.059 -.055 .014 -.049 -.018 -.057 -.017 .130** .110* .120** .100* .036 .038 

2 Extraversion  -.132**        .375*** .322***   

 Social support   -.448***         .582*** .524*** 

3 PVL     .543***      -.113*  .006 

4 CIU       .812***    -.055  -.015 

5 Negative outcomes         -.363***  -.211**  -.122* 

 R2 .047 .064 .236 .072 .353 .067 .678 .148 .272 .278 .381 .466 .479 

 Adjusted R2 .030 .044 .220 .055 .339 .050 .672 .133 .257 .263 .364 .455 .465 

 ∆ R2 .047** .016** .188*** .072*** .281*** .067*** .612*** .148*** .123*** .130*** .103*** .318*** .013** 

Note: *** p < .001; ** p < .01; * p < .05. 
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Table 13. The mediating paths in the HIU model 

  
Dependent variable (DV): 

HIU cognitions 

DV: 

HIU behaviors 

DV:  

Positive 

outcomes 

DV: Mental wellness 

  β β β β β β β β β β β β β 

1 Gender .005 .011 .009 .062 .060 .018 -.020 .054 .049 .063 .054 .062 .054 

 Age -.158* -.121 -.145* -.054 .017 -.153* -.120* -.081 -.040 -.028 .013 -.058 -.026 

 Education .005 -.002 .002 .132** .130** .098 .016 .043 .017 .033 .015 .038 .022 

 Income .153*** .106* .095* .200*** .130*** .147** .024 .248*** .210*** .180*** .134*** .150*** .118*** 

 Marital status .124* .120* .132* .084 .028 .133* .081 .028 -.007 .021 -.023 .041 .008 

 Work status .000 -.001 .024 .023 .023 .094 .080 .079 .054 .078 .068 .120** .106* 

 Internet use for work .061 .054 .057 .174*** .146*** .036 -.071 -.059 -.068 -.069 -.096* -.066 -.087* 

 Internet use for leisure -.044 .003 -.017 -.058 -.039 -.012 .024 -.204*** -.201*** -.135*** -.136*** -.158*** -.153*** 

 Years of Internet use .105* .098* .049 .078 .031 .070 .022 .130** .112* .120** .087* .036 .024 

2 Extraversion  .260***        .375*** .290***   

 Social support   .344***         .582*** .509*** 

3 HIU cognitions     .452***      .218***  .126** 

4 HIU behaviors       .617***    .074  .069 

5 Positive outcomes         .263***  .092a  .073a 

 R2 .060 .122 .171 .172 .364 .084 .399 .148 .212 .278 .363 .466 .504 

 Adjusted R2 .043 .104 .155 .157 .351 .067 .387 .133 .195 .263 .346 .455 .491 

 ∆ R2 .060*** .062*** .112*** .172*** .192*** .084*** .315*** .148*** .063*** .130*** .085*** .318*** .038*** 

Note: *** p < .001; ** p < .01; * p < .05. a indicates that the influence of positive outcomes on mental wellness was significant at .1.  
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In both PIU and HIU models, sociability variables were significant predictors of 

mental wellness. When PIU and HIU variables were not considered in the model, the 

influences of extraversion and social support on mental wellness were β = .375 and β 

= .582, respectively. Compared to extraversion, social support had a greater influence 

on mental wellness, indicating that perceived external resources might be more 

closely related to mental wellness than did internal traits. 

Table 12 indicated that PIU could mediate the influence of sociability on mental 

wellness. Both extraversion and social support predicted PVL negatively. 

Furthermore, the analysis revealed significant correlations between PVL and CIU, 

CIU and negative outcomes, as well as negative outcomes and mental wellness. When 

the three PIU components and sociability variables were included in the regression 

simultaneously, the influence of negative outcomes on mental wellness was still 

significant. 

When extraversion was taken as the sociability variable, the three PIU 

components explained about 10% of the variance in mental wellness and the 

influence of extraversion decreased to β = .322, indicating that about 14% of the 

effect of extraversion on mental wellness could be mediated by PIU. When social 

support was taken as the sociability variable, the three PIU components explained 

about 1% of the variance in mental wellness and the influence of social support 

decreased to β = .524, implying that PIU mediated about 10% of the relationship 

between social support and mental wellness. 

Table 13 indicated that HIU might also mediate the influence of sociability on 

mental wellness. Both extraversion and social support predicted HIU positively. The 

effect size of extraversion in the HIU model was almost twice as large as that in the 

PIU model while the effect size of social support was slightly smaller in the HIU 

model than that in the PIU model. Similar to the PIU model, there were significant 

correlations between HIU cognitions and HIU behaviors, HIU behaviors and positive 

outcomes, as well as positive outcomes and mental wellness. In the final step of 

regression, even though the effect of positive outcomes on mental wellness was not 

significant at .05, it was significant at .1, indicating that positive outcomes might have 

small influence on wellness. 

When extraversion was used to represent sociability, the three HIU components 

explained about 8.5% of the variance in wellness and the influence of extraversion 

decreased to β = .290. When social support was considered in the model, HIU 

explained about 3.8% of the variance in mental wellness and the effect of social 

support decreased to β = .509. These findings suggested that HIU could mediate 23% 

and 13% of the influences of extraversion and social support on mental wellness, 

respectively.  

In sum, both PIU and HIU might mediate the influence of sociability variables on 

mental wellness. However, as social support had a greater total effect on mental 

wellness than did extraversion, PIU and HIU mediated the effect of social support on 

wellness less than that of extraversion. HIU might play a more significant mediating 

role, as the HIU components explained more variance in mental wellness and 

mediated the effect of sociability variables on mental wellness more compared to PIU.  
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5.4. Model specification 

The results of regression indicated that both PIU and HIU were likely to mediate the 

effect of sociability on mental wellness and it was plausible to synthesize the two 

processes in one model. Nonetheless, regression analyses have some limitations. 

According to Kenny (2012), if the mediator has poor rather than good reliability, the 

effect of the mediator on dependent variables (path b in Figure 5) is likely to be 

underestimated and the effect of the independent variables on the dependent variables 

(path c’ in Figure 5) is likely to be over-estimated. Measurement errors in 

independent variables may attenuate path a and path c in Figure 5 and measurement 

errors in dependent variables may attenuate standardized estimates. Kenny (2012) 

suggested that multiple indicators of the variable can be used to construct a latent 

variable to solve the bias associated with measurement errors. In other words, SEM 

may help solve the bias due to measurement errors in variables. 

According to Norman and Streiner (2003), using latent variables allows us to 

consider separated measured variables simultaneously, for various measured variables 

reflect latent variables. In addition, since measured variables are unreliable to varying 

degrees, by considering them as different measures of the same latent variable, SEM 

can determine the reliability of each measure. Compared to regression analysis, SEM 

allows a series of separate multiple regression model to be appropriately and 

efficiently estimated simultaneously (Hair, Black, Babin, & Anderson, 2009). 

Because SEM can help reduce measurement errors and bias in mediation 

establishment and allows testing the hypothetical paths simultaneously, we used SEM 

to test the hypothetical model and re-check the mediating effects of PIU and HIU. 

The maximum likelihood method was adopted when constructing SEM. 

Maximum likelihood method is the most widely used SEM method, which “uses all 

variable information in the covariance matrix of the observed variables to generate 

parameter estimates” (Tomarken & Waller, 2005, p. 52). With large sample sizes (at 

least 400 cases), maximum likelihood estimation can produce good estimates in most 

cases (Hox & Bechger, 1998).  

The study took three steps to specify the model. In the first step, a full 

confirmatory measurement model with all indicators was built to check whether the 

indicators reflect their underlying constructs. The measurement model was 

constructed based on Anderson and Gerbing (1988) who proposed a two-step 

modeling approach. This approach suggested that a confirmatory measurement model 

should be built before the structural model, as the measurement model “provides a 

confirmatory assessment of convergent validity and discriminant validity” (Anderson 

& Gerbing, 1988, p. 411).  

In the second step, a reduced measurement model was built to improve the model 

fit. We improved the model fit by reducing the indicators of single-factor variables 

(PVL, CIU, negative outcomes, and positive outcomes). Among the indicators that 

reflect the same underlying construct, the indicators with relatively low correlations 

tend to represent different dimensions of that construct while the indicators with 

relatively high correlations tend to reflect the same dimension of the construct. Hence, 
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retaining the indicators with low correlations in the model could make the model 

more parsimonious and enhance the model fit. We also compared the reduced 

measurement model with the full measurement model to reassure that the reduced 

measurement model had similar or better explanation power. 

In the third step, as the reduced measurement model was more parsimonious and 

had a better model fit compared to the full measurement model, we built a structural 

model based on the reduced measurement model. In this step, we controlled for 6 

demographic variables (gender, age, education, income, marital status, and work 

status) and 3 Internet use variables (Internet use for work, Internet use for leisure, and 

years of use), as we did in the regression analysis. The above steps are illustrated in 

Figure 6.  

 

Step 1: The full confirmatory measurement 

model was built

Step 2: The reduced confirmatory 

measurement model was built and compared 

with the full measurement model

Step 3: The structural model was built based 

on the reduced measurement model
 

Figure 6. The steps of model specification 

 

The hypothetical model included 8 main variables, extraversion/or social support, 

mental wellness, PVL, CIU, negative outcomes, HIU cognitions, HIU behaviors, and 

positive outcomes.  

As mentioned before, sociability variables included extraversion and social 

support. Extraversion was calculated as the sum of the 12 dichotomies and it was 

taken as a measurement variable. Social support loaded on two factors, presence of 

support and absence of isolation. The two factors were computed by averaging the 

scores of corresponding items. The two factors were taken as the measurement 

variables of the latent variable of social support. As extraversion and social support 

were employed in different disciplines, the two sociability variables were tested 

separately in SEM, as in the regression analysis. 

Mental wellness includes the absence of mental ill-being and the presence of 

mental well-being. Mental ill-being was measured by depression, which loaded on 

one factor. Although the 14 items of mental well-being loaded on 2 factors 

(psychological well-being as well as emotional and social well-being), Keyes and 

Michalec (2010) suggested that the 14 items reflect a comprehensive state of well-

being. Hence, we computed a well-being indicator by averaging the means of the two 



84 

 

factors of well-being. The latent variable of mental wellness had two indicators, ill-

being and well-being. 

PVL was measured by 8 items, which loaded on a single factor. The 8 items were 

taken as the indicators of PVL. CIU was measured by 6 items loading on a single 

factor. The 6 items were taken as the indicators of CIU. Negative outcomes were 

measured by 6 items loading on a single factor. The 6 items were taken as the 

indicators of negative outcomes. 

HIU cognitions loaded on 2 factors named as positive images and reality-

investing cognitions. Positive images and reality-investing cognitions were computed 

by averaging the scores of corresponding items. The 2 factors constituted 2 observed 

variables of HIU cognitions. HIU behaviors loaded on 3 factors, which were offline-

tie connecting, knowledge seeking, and entertainment self-regulating. The 3 factors 

were computed by averaging the scores of corresponding items. The 3 factors 

constituted 3 observed variables of HIU behaviors. Positive outcomes were measured 

by 6 items loading on a single factor. The 6 items were taken as the indicators of 

positive outcomes. 

In the first step, a confirmatory measurement model was built to check the 

convergent and discriminant validity of underlying constructs (see Figure 7). The 

separate estimation of the measurement model prior to the structural model followed 

the advice of Anderson and Gerbing (1988). According to Anderson and Gerbing, “a 

confirmatory measurement, or factor analysis, model specifies the relations of the 

observed measures to their posited underlying constructs, with the constructs allowed 

to intercorrelate freely… The measurement model in conjunction with the structural 

model enables a comprehensive, confirmatory assessment of construct validity” (p. 

411). Based on this advice, we freed the correlations between the latent variables in 

the measurement model.  

The fits of the measurement models were listed in Table 14. The fits of the 

extraversion and social support models were almost similar, which implied that using 

extraversion or perceived social support to represent sociability did not much 

influence the results of fit. The χ
2 

test rejected H0 (i.e., the proposed model fits the 

structure of data). However, the χ
2 

test was sensitive to the data sample size and 

degree of freedom (df). When the sample size and the degree of freedom were large, 

even a little deviation between the proposed model and the data could result in a 

rejection of H0 (Kang & Kim, 2005). In the current study, the sample size was 500 

with df was about 500, which were relatively large and could cause the rejection of H0. 

Another way to examine the fit of the model was to check the ratio of χ
2 
to the degree 

of freedom (χ
2 

/df). According to Kang and Kim (2005), if χ
2 

/df < 5, it can be 

concluded that the model fits the data well even when χ
2 
is significant. In the current 

study, χ
2 

/df < 5, suggesting that the proposed model could represent the data 

appropriately. In addition to the χ
2 

test, RMR, RMSEA, GFI, AGFI, and CFI also 

provided information about the model fit. Hooper, Coughlan, and Mullen (2008) 

suggested that a good model requires RMR < .08, RMSEA < .10, GFI > .90, 

AGFI > .90, CFI > .90. In the current study, the value of RMSEA indicated that the 

model was acceptable, which suggested that “the model with unknown but optimally 

chosen parameter estimates would fit the population covariance matrix” (Hooper et 
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al., 2008, p. 54). Because the RMR, GFI, AGFI, and CFI were low, we applied the 

second step to improve the model fits. 
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Figure 7. The full measurement model with all indicators 
Note: PVL = Preference for Virtual Life, CIU = Compulsive Internet Use, NO = Negative Outcome, PO 

= Positive Outcome. When sociability was extraversion, the extraversion was a measurement variable. 

When sociability was social support, the social support was a latent variable that loaded on two 

measurement variables (presence of support and absence of isolation). 

 

Table 14. The model fit of the full measurement models 

 Model 1  

(sociability = extraversion) 

Model 2  

(sociability = social support) 

χ2 2254.450 (df = 500, p = .000) 2416.538 (df = 532, p = .000) 

RMR .174 .166 

RMSEA .084 .084 

GFI .774 .768 

AGFI .731 .725 

CFI .857 .852 

TLI .839 .834 

PGFI .650 .648 

PCFI .764 .762 

AIC 2444.450 2612.528 

ECVI 4.899 5.236 
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In the full model, PVL, CIU, negative outcomes, and positive outcomes loaded on 

a single factor, which indicated that the variance in the indicators of each variable 

reflected a single latent construct. Therefore, it was plausible to choose some 

indicators to reflect the same latent construct. In other words, the model fit might be 

improved by reducing the indicators of the variables.  

An examination of the full model showed that the indicators of PVL, CIU, 

negative outcomes, and positive outcomes had high loadings, which implied that the 

latent variables could explain a great proportion of the variance in each indicator. 

Since each indicator represented well the corresponding latent variable, it was not 

plausible to delete indicators according to the coefficients of the loadings.  

Another way to reduce the number of indicators was to check the correlations 

among items of a variable. As each indicator represents a dimension of a variable, the 

indictors with low correlations tend to reflect different dimensions of that variable. 

Hence, the items with lower correlations represent a latent variable better than the 

items with higher correlations. For that reasons, the full model may be simplified by 

choosing indicators with relatively low correlations of the single-factor variables 

(PVL, CIU, negative outcomes, and positive outcomes). Four items of each single-

factor variable were chosen for further investigation, and their correlations are shown 

in Table 15. 

The second step of model specification involved building reduced confirmatory 

measurement models to check whether the selected indicators could still reflect the 

underlying constructs (see Figure 8). The model fits are shown in Table 16. The 

results of the two reduced measurement models were almost similar, but the 

extraversion model had a relatively better fit compared to the model of social support. 

Even though RMR, GFI, AGFI, and CFI were below the ideal criteria, χ
2
/df < 5 and 

RMSEA < .10, indicating that the models could reflect the sample data and fit the 

population covariance matrix. 

Compared to the full measurement model, the reduced measurement model had a 

better model fit. GFI, AGFI, CFI increased greatly in the reduced model, indicating 

that the reduced model could explain more proportion of variances and covariances of 

the data. The RMSEA improved slightly, indicating the reduced models could better 

fit the population covariance matrix. Although the parsimonious fit indices PGFI and 

PCFI did not improve much, other parsimonious fit indices, AIC and ECVI, improved 

greatly, indicating that the reduced models were better than the full models in 

explaining the variance in the data and were more fit for replication compared to the 

full models. 
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Table 15. The chosen items and the inter-item correlations 

No. The preference for virtual life (PVL) items PVL 1 PVL 4 PVL 5 PVL 8 

1 
I prefer online communication over face-to-face 

communication. 
-    

4 I am more accepted online than offline. .659*** -   

5 I am most comfortable online. .653*** .725*** -  

8 When I am online, I can be carefree. .520*** .584*** .676*** - 

No. The compulsive Internet use (CIU) items CIU 2 CIU 3 CIU 5 CIU 6 

2 I stay up late to use the Internet. -    

3 
I make unsuccessful attempt to reduce the time spent on 

the Internet. 
.654*** -   

5 I finish things in a hurry to use the Internet. .520*** .571*** -  

6 
I choose to use the Internet instead of going outside with 

friends or family members. 
.557*** .610*** .627*** - 

No. The negative outcome (NO) items NO 1 NO 2 NO 4 NO 6 

1 Internet use has made it difficult for me to manage my life -    

2 

I have missed social activities (e.g., voluntary activities, 

community activities, political participation) because of 

the Internet use 

.707*** -   

4 My health is worse than before because of the Internet use .614*** .616*** -  

6 
Internet use has created troubles for my 

work/study/family 
.760*** .688*** .659*** - 

No. The positive outcome (PO) items PO 1 PO 4 PO 5 PO 6 

1 
Internet use helps me improve the relationships with 

family and relatives. 
-    

4 
Internet use helps me improve the abilities in work or 

school. 
.434*** -   

5 
Internet use helps me solve work, school, or family 

problems. 
.503*** .552*** -  

6 
Internet use helps me enhance social voluntary activities 

or community activities. 
.413*** .502*** .613*** - 

Note: *** p < .001. 
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Figure 8. The reduced measurement model with parsimonious indicators 
Note: PVL = Preference for Virtual Life, CIU = Compulsive Internet Use, NO = Negative Outcome, PO 

= Positive Outcome. When sociability is extraversion, the extraversion was a measurement variable. 

When sociability is social support, the social support is a latent variable loaded on two measurement 

variables of presence of support and absence of isolation. 

 

Table 16. The model fit of the reduced measurement models 

 Model 1  

(sociability = extraversion) 

Model 2  

(sociability = social support) 

χ2 949.643 (df = 225, p = .000) 1094.672 (df = 247, p = .000) 

RMR .178 .165 

RMSEA .080 .083 

GFI .861 .846 

AGFI .815 .797 

CFI .885 .875 

TLI .859 .848 

PGFI .646 .643 

PCFI .722 .720 

AIC 1099.643 1250.672 

ECVI 2.204 2.506 

 

In the third step, we built structural models based on the reduced measurement 

models, since the reduced models had better fit and were more parsimonious 

compared to the full models. As control variables might affect the main variables, we 
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controlled for the influence of demographic variables and Internet use variables on 

the main variables in the structural models. 

According to Lyytinen and Gaskin (2012), control variables can be handled in 

two steps. First, control variables should be regressed on endogenous variables they 

may influence. Second, control variables should be allowed to co-vary with other 

non-endogenous variables. As control variables might affect the PIU sub-components, 

HIU sub-components, and mental wellness, the influences of control variables on 

these endogenous variables were included in the model. The non-endogenous 

variables included the 9 control variables as well as sociability variables. The 

covariances among the non-endogenous variables were allowed to vary freely. As the 

structural model with control variables was complicated, only a part of the model was 

drawn in Figure 9 to show how the control variables were handled.  

Extraversion/or 

social support

PVL

HIU

cognitions

c01
c02

c03

c04

c05

c07

c08

c09

c06

......

 

Figure 9. The way to handle the control variables in the model 

Note: c01 = gender, c02 = age, c03 = education, c04 = income, c05 = marital status, c06 = work status, 

c07 = daily Internet use for work, c08 = daily Internet use for leisure, c09 = years of Internet use. The 

influences of control variables on all endogenous variables (HIU cognitions, HIU behaviors, positive 

outcomes, PVL, CIU, negative outcomes, mental wellness) were added to the model but only two 

endogenous variables (HIU cognitions and PVL) were drawn for graphic simplicity. The other 

endogenous variables were controlled in the same way as the two endogenous variables. 

 

Because we assumed that PIU and HIU could mediate the influence of sociability 

variables on mental wellness, we built two models comprising sociability variables 

and mental wellness variables before testing the hypothetical model to check the total 

effects of extraversion and social support on mental wellness (see Figure 10 and 

Figure 11). When PIU and HIU variables were not included in the model, the total 

effects of extraversion and social support on the latent variable of mental wellness 

were both significant. The effect size of social support on mental wellness was about 
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twice as large as that of extraversion, indicating that social support was more closely 

related to mental wellness than was extraversion. 
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Figure 10. The total effect of extraversion on mental wellness 

Note: The coefficients are standardized and all are significant at .001. The influence of control variables 

on mental wellness as well as the covariances between extraversion and control variables were added to 

the model but were omitted from the figure for graphic simplicity. χ2 = 16.095 (df = 9, p = .065), RMR 

= .011, RMSEA = .040, GFI = .995, AGFI = .954.  
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Figure 11. The total effect of social support on mental wellness 

Note: The coefficients are standardized and all are significant at .001. The influence of control variables 

on mental wellness as well as the covariances between social support and control variables were added to 

the model but were omitted from the figure for graphic simplicity. χ2 = 124.143 (df = 19, p = .000), RMR 

= .033, RMSEA = .105, GFI = .965, AGFI = .831. 

 

We then added PIU and HIU into the structural model to examine whether the 

hypothetical paths were significant and to check how much the effect of sociability 

variables on mental wellness could be mediated by PIU and HIU. The structural 

model of extraversion is shown in Figure 12 and the model initiated by social support 

is shown in Figure 13. 
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Figure 12. The synthesized model of PIU and HIU initiated by extraversion 

Note: The coefficients are standardized and are all significant at .01. PVL = Preference for Virtual Life, CIU = Compulsive Internet Use, NO = Negative 

Outcome, PO = Positive Outcome. χ2 = 1272.671 (df = 388, p = .000), RMR = .152, RMSEA = .068, GFI = .862, AGFI = .800. The control variables were 

added to the model but were omitted from the figure for graphic simplicity. 
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Figure 13. The synthesized model of PIU and HIU initiated by social support 

Note: The path of negative outcomes and mental wellness was significant at .051, all other paths were significant at .001. The coefficients are standardized. 

PVL = Preference for Virtual Life, CIU = Compulsive Internet Use, NO = Negative Outcome, PO = Positive Outcome. χ2 = 1445.207 (df = 419, p = .000), 

RMR = .162, RMSEA = .070, GFI = .847, AGFI = .783. The control variables were added to the model but were omitted from the figure for graphic 

simplicity. 
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Table 17. The model fit of the synthesized structural models 

 Model 1  

(sociability = extraversion) 

Model 2  

(sociability = social support) 

χ2 1272.671 (df = 388, p = .000) 1445.207 (df = 419, p = .000) 

RMR .152 .162 

RMSEA .068 .070 

GFI .862 .847 

AGFI .800 .783 

CFI .880 .869 

TLI .837 .825 

PGFI .596 .597 

PCFI .647 .649 

AIC 1618.671 1797.207 

ECVI 3.244 3.602 

 

Table 17 indicated that the fits of both structural models were not high enough; 

however, the values of GFI were near .85 and the values of RMSEA were less 

than .08. Hence, we considered the structural models as acceptable.  

The results of the structural model initiated by extraversion supported all 

hypotheses. Extraversion predicted both PVL and HIU cognitions significantly, 

supporting H1-1(a) and H2-1(a). As the coefficient of extraversion on HIU was 

greater than twice that of extraversion on PIU, extraversion was a more powerful 

predictor of HIU compared to PIU. In both the lower half of PIU and the upper half of 

HIU, cognitions predicted behaviors significantly. The effect sizes for the influence of 

cognitions on behaviors were almost the same in the PIU process and in the HIU 

process, supporting H1-2 and H2-2. Behaviors were powerful predictors of outcomes 

in both PIU and HIU processes. A standard deviation increase in PIU/or HIU 

behaviors might increase negative/or positive outcomes by .93, supporting H1-3 and 

H2-3. Negative and positive outcomes were both significant predictors of mental 

wellness, supporting H1-4 and H2-4. However, positive outcome was a better 

predictor of mental wellness, since the effect size of positive outcomes on mental 

wellness was about 1.4 times the effect size of negative outcomes on mental wellness.  

After adding PIU and HIU into the structural model, the effect of extraversion on 

mental wellness decreased from β = .448 to β = .333, indicating that PIU and HIU 

could explain about 26% of the effect of extraversion on mental wellness. However, 

PIU and HIU processes were partial rather than complete mediators. 

In the structural model where sociability was represented by perceived social 

support, social support predicted PVL and HIU cognitions significantly, supporting H 

1-1 (b) and H 2-1(b). The effect size of social support on HIU cognitions was about 

1/3 larger than that on PVL, indicating that HIU rather than PIU might be more easily 

affected by social support. The influence of cognitions on behaviors and the influence 

of behaviors on outcomes were significant for both PIU and HIU processes, which 

supported H1-2, H2-2, H1-3, and H2-3. The variable of positive outcomes was a 
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significant predictor of mental wellness in the model of social support, supporting 

H2-4. However, the significance of the influence of negative outcomes on mental 

wellness decreased to p = .051 and the effect size decreased to β = -.081 compared to 

the model of extraversion, which indicated that negative outcomes brought about by 

the Internet use might have only marginal negative influences on mental wellness in 

the model of social support. These results did not provide enough support for H 1-4 at 

the .05 level of significance. 

After adding PIU and HIU into the structural model, the effect of social support 

on mental wellness decreased from β = .845 to β = .732, indicating that PIU and HIU 

could mediate about 13% of the effect of social support on mental wellness. However, 

as social support still had a significant influence on mental wellness in the 

synthesized model, PIU and HIU processes were partial rather than complete 

mediators. 

In sum, all hypotheses were supported in the structural model of extraversion. 

The PIU and HIU processes could mediate about 26% of the total effect of 

extraversion on mental wellness. In the model of social support, because negative 

outcomes of PIU influenced mental wellness only marginally, only the effects of HIU 

process were supported. The HIU and PIU processes together mediated about 13% of 

the total effect of social support on mental wellness. The mediating effects of PIU and 

HIU in the two models are listed in Table 18. 

Table 18. The mediating effects of PIU and HIU on mental wellness 

 Standardized total 

effect in the 

model without 

HIU and PIU (c) 

Standardized 

direct effect in the 

synthesized model 

(c’) 

Standardized 

indirect effect in 

the synthesized 

model 

The mediating 

effect of PIU and 

HIU on mental 

wellness (1-c’/c) 

Model 1 (sociability = extraversion) 

Extraversion .448 .333 .121 25.67% 

PVL   -.174  

CIU   -.274  

NO  -.295   

HIU cognitions   .242  

HIU behaviors   .372  

PO  .424   

Model 2 ( sociability = social support) 

Social support .845 .732 .095 13.37% 

PVL   -.049  

CIU   -.076  

NO  -.081   

HIU cognitions   .120  

HIU behaviors   .187  

PO  .224   

Note: PVL = Preference for Virtual Life, CIU = Compulsive Internet Use, NO = Negative Outcome, PO 

= Positive Outcome. 
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5.5. Further analysis 

5.5.1. Testing the moderating effects of sociability 

As mentioned before, even though the main research purpose was to test the 

hypothetical synthesized model, we also explored whether the model was stable 

across people with different levels of sociability.  

The moderating effect helped specify the circumstances under which an 

independent variable may influence a dependent variable. It was also expressed as 

interactions or interacting effects between predictors and moderators (Kim, Kaye, & 

Wright, 2001). The path indicating a moderating effect is shown in Figure 14. Path a 

shows the main effect of the predictor (X1) on the outcome variable (Y), path b 

indicates the main effect of the moderator (X2) on Y, and path c is the moderating 

effect of X1 * X2. To test the moderating effect, we need to check path c. If path c is 

significant, the moderator hypothesis is supported (Baron & Kenny, 1986). Whether 

path a and b is significant or not is not directly relevant to the moderator hypothesis 

(Baron & Kenny, 1986). In Figure 14, X1 and X2 are at the same level, since both of 

them are antecedents of the outcome variable. “That is, moderator variables always 

function as independent variables” (Baron & Kenny, 1986, p. 1174). 
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Y

a

b

c

 

Figure 14. The moderating effect 

Most frequently used statistical techniques to test moderating effect include 

multiple regression analysis, SEM, and analysis of variance (ANOVA) (Kim et al., 

2001). Among the three statistical techniques, ANOVA evaluates whether population 

means on Y differ across the levels of X1 and X2 and gives sample means for each 

situation, which can be used to demonstrate the interaction effects visually (Kim et al., 

2001). Therefore, in the first step, we used two-way ANOVA to test possible 

moderating effects of sociability variables and then we used multigroup SEM to re-

check the moderating effects. 

The synthesized model included 9 main paths (see Figure 15). We used two steps 

to test the possible moderating effects of sociability variables on these paths. First, we 

tested the moderating effects of social support in the model, which treated 

extraversion as the antecedent of PIU and HIU. Then we tested the moderating effects 

of extraversion in the model, which regarded social support as the antecedent. Three 
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paths were tested repeatedly in two steps. In both steps, we examined the interacting 

effects of extraversion and social support on mental health, PVL, and HIU cognition.  

The remaining 6 paths were assumed to be indirectly influenced by sociability 

variables; hence, we tested the moderating effects of extraversion and social support 

separately. For instance, in the model initiated by extraversion, we tested the 

interaction of social support and PVL on CIU and in the model initiated by social 

support, we tested the interaction of extraversion and PVL on CIU. 
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Figure 15. The way to test moderating effects of sociability 

 

Because ANOVA is used to assess the relationships between categorical 

independent variables and a continuous outcome variable, we transformed the 

continuous variables into dichotomous variables when we treated them as 

independent variables. We used the mean score as a cut-off point for each variable. 

For instance, those who scored at or below the mean on extraversion were recoded as 

introverts while the others were recoded as extraverts.  

In the ANOVA, extraversion was transformed into a dichotomous variable based 

on the extraversion scores calculated by the sum of the scores of corresponding items. 

PVL, CIU, negative outcomes, and positive outcomes were transformed into 

dichotomous variables based on the variables computed by averaging the scores of 

corresponding items. Social support loaded on 2 factors. We calculated the social 

support scores by averaging the 2 factors and transformed social support into a 

dichotomous variable using the mean as a cut-off point. HIU cognitions and HIU 

behaviors were transformed into dichotomous variables the same way as social 

support. The mental wellness variable was computed by averaging the reversed scores 

of mental ill-being and the scores of mental well-being. It was then transformed into a 

dichotomous variable using the mean as the cut-off point. 
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In each ANOVA test, the 9 control variables were treated as covariates, since 

including covariates in ANOVA can help eliminate some systematic variance that 

may bias the results and account for differences in means due to unique features of 

respondents (Wikiversity, 2013). 

The results of ANOVA tests (see Appendix 3) showed that most interaction 

effects were not significant, except for one interaction effect, which was significant 

at .05. As shown in Table 28, both extraversion and negative outcomes had a 

significant main influence on mental wellness and extraversion also had a significant 

moderating effect (see Figure 16). Generally, respondents who reported outcomes that 

were more negative brought about by the Internet tended to have poorer mental 

wellness compared to others. This trend was more salient among extraverts than 

among introverts. The discrepancy in mental wellness between respondents who 

reported high and low negative outcomes was larger among extraverts than among 

introverts. The findings indicated that PIU might bring about more harm to extraverts 

than to introverts. 

In addition, an interaction effect was significant at .052. In the HIU model, 

extraversion might moderate the influence of HIU cognitions on HIU behaviors (see 

Figure 17). People with more HIU cognitions tended to have more HIU behaviors. 

However, this trend was more salient among introverts than among extraverts. 

Among the respondents who had few HIU cognitions, introverts had fewer HIU 

behaviors than did extraverts while among the respondents who had high HIU 

cognition, introverts and extraverts had almost the same level of HIU behaviors. The 

finding implied that HIU might bring about more benefits for introverts than for 

extraverts. 

In sum, the ANOVA tests indicated that sociability variables, especially 

extraversion, might moderate the main paths in the final models. Extraverts who felt 

that their Internet use brought about negative consequences in daily life might have a 

greater decrease in mental wellness than did introverts. Meanwhile, introverts who 

perceived themselves and the relationship with others positively and who had reality-

investing tendency on the Internet were more likely than were extraverts to use the 

Internet to connect with offline-friends and to seek knowledge and automatically 

regulate online entertaining behaviors. The findings suggested that extraverts might 

get poorer if they developed PIU while introverts might get richer if they developed 

HIU. The interaction effect was further examined by multigroup SEM. 

 



98 

 

 

Figure 16. The effects of extraversion and negative outcomes on wellness 

 

 

 

 

Figure 17. The effects of extraversion and HIU cognitions on HIU behaviors 

5.5.2. Multigroup analysis of the final models 

To answer the research question of whether the synthesized model comprising HIU 

and PIU varied across people with different sociability, we used multigroup SEM to 

further examine the moderating effect. Multigroup models can provide a 

comprehensive framework for comparing any model parameter between two or more 

groups of respondents. It uses chi-square difference test to assess whether between-

group constraints are significant. The non-significant between-group constraints 

indicate that the tested parameters do not vary across groups while the significant 
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constraints indicate that the parameters are not the same between groups (Hair, Black, 

Babin, & Anderson, 2009). Multigroup SEM is often used to test moderation. 

Compared to other methods of moderation testing (e.g., ANOVA and regression), the 

multigroup SEM focuses on the structural model estimates rather than on the 

measurement model estimates, suggesting that multigroup SEM may help reduce 

measurement errors (Hair et al., 2009). 

In the model initiated by extraversion, we tested whether the path coefficients 

varied across social support. The group variable of social support was the 

dichotomous variable in the ANOVA. In the model initiated by social support, we 

tested whether the path coefficients varied across extraversion. The group variable of 

extraversion was the dichotomous variable transformed in the ANOVA test. 

For each synthesized model, we designed two sub-models: model a and model b. 

In model a, we allowed the main paths to vary across sociability. In model b, we set 

the main paths between the two sociability groups as equal. For instance, we treated 

extraversion as the group variable. We regarded the respondents who scored at or 

below the mean on extraversion as introverts and others as extraverts. We checked 

how the model initiated by social support varied across introverts and extraverts. In 

model a, we assumed that the coefficients of the main paths in the model of social 

support varied across introverts and extraverts and did not add any constraints to the 

paths. In model b, we assumed that the coefficients of the main paths did not vary 

significantly across introverts and extraverts; therefore, we set the main paths in the 

extravert group to be equal to the main paths in the introvert group. We then checked 

whether the hypothesis of model b was statistically significant. Insignificant results 

would suggest that the hypothesis of model b could not be rejected and the 

coefficients of main paths did not vary across extraversion. Otherwise, the model b 

could be rejected, and we should use the results of model a, as the coefficients of the 

main paths would suggest significant differences between introverts and extraverts. 

The model initiated by extraversion using social support as the group variable was 

checked the same way.  

At the beginning, we examined whether the coefficients of the main paths in the 

model initiated by extraversion varied across people with high and low social support. 

The results rejected the hypothesis of model b, which indicated that the main paths 

were not equal across high and low social support. However, unfortunately, the model 

a, in which the main paths were not set as equal, could not be estimated, as the 

multigroup model produced negative error variances of mental wellness variables (see 

Appendix 4). Because negative variances are not theoretically possible, the solution 

was considered improper and unreliable. Hence, we did not further analyze the model. 

We then examined whether the model initiated by social support varied across 

introverts and extraverts. The results rejected the hypothesis of model b, suggesting 

that the main paths between introverts and extraverts were not equal. The results of 

model a for the extraverts and introverts are shown in Figure 18, and the mediating 

effects of PIU and HIU are listed in Table 19. 
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Figure 18. The multigroup analysis of the model initiated by social support 

Note: The group variable was extraversion. The control variables were added to the model but were 

omitted from the figure for graphic simplicity. The coefficients are standardized. All paths were 

significant at .001 except for the paths between social support and PVL, positive outcomes and mental 

wellness, and negative outcomes and mental wellness in the model for introvert group. PVL = Preference 

for Virtual Life, CIU = Compulsive Internet Use, NO = Negative Outcome, PO = Positive Outcome, χ2 = 

1943.300 (df = 838, p = .000), RMR = .156, RMSEA = .051, GFI = .815, AGFI = .737, CFI = .857, TLI 

= .809. 
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Table 19. The effects of PIU and HIU on mental wellness across extraversion 

 Standardized total 

effect in the 

model without 

HIU and PIU (c) 

Standardized 

direct effect in the 

synthesized model 

(c’) 

Standardized 

indirect effect in 

the synthesized 

model 

The mediating 

effect of PIU and 

HIU on mental 

wellness (1-c’/c) 

The introvert group (N = 227) 

Social support .744 .658 .099 11.56% 

PVL   -.035  

CIU   -.058  

NO  -.064   

HIU cognitions   .146  

HIU behaviors   .168  

PO  .202   

The extravert group (N = 273) 

Social support .810 .597 .133 26.30% 

PVL   -.147  

CIU   -.215  

NO  -.230   

HIU cognitions   .088  

HIU behaviors   .192  

PO  .249   

Note: The standardized total effect (c) was calculated based on the multigroup analysis of the structural 

model in Figure 11, with extraversion being the group variable. PVL = Preference for Virtual Life, CIU 

= Compulsive Internet Use, NO = Negative Outcome, PO = Positive Outcome. 

 

The results of multigroup SEM were generally consistent with the ANOVA tests. 

In the PIU process, two paths between the extraverts and introverts were quite 

different. The influence of social support on PVL and the influence of negative 

outcomes on mental wellness were significant for extraverts rather than introverts. 

The effect size of social support on PVL was more than 4 times greater for the 

extravert group than for the introvert group. In the extravert group, one standard 

deviation decrease in social support might increase PVL by .67, which might induce 

CIU and negative outcomes and caused a decrease in mental wellness. The effect size 

of negative outcomes on mental wellness was more than 3 times greater for the 

extravert group than for the introvert group. The results showed that the PIU process 

was a more significant mediator among extraverts compared to introverts. The 

insignificant mediating effect of PIU among introverts might help explain why H1-4 

was not supported when the final model was initiated by social support. The findings 

indicated that in general, less sociable people were more likely to develop PIU, which 

might influence, at least marginally, mental wellness negatively, whereas when 

extraverts and introverts had similar levels of social support, extraverts were more 

likely to develop PIU and suffered a decrease in mental wellness compared to 

introverts. 

In the HIU process, two paths were quite different between the extraverts and 

introverts. The effect size of social support on HIU cognitions was about 50% larger 

for introverts than for extraverts and the influence of HIU cognitions on behaviors of 

introverts was about twice as large as that of extraverts. The results indicated that the 
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HIU process was a more significant mediator for the introvert group than for the 

extravert group. In general, highly sociable people were likely to have more HIU and 

better mental wellness than were less sociable people, but when introverts had similar 

levels of social support as others, the less sociable group was more likely to develop 

HIU, and positive images and reality investing cognitions were more likely to induce 

HIU behaviors and bring about offline benefits among introverts than among 

extraverts. 

In both models for the introverts and extraverts, the mediating effect of the HIU 

process was supported, while the mediating effect of the PIU process varied greatly 

across introverts and extraverts. In the model of extraverts, HIU and PIU processes 

could mediated about 26% of the effect of social support on mental wellness. On the 

other hand, in the model of introverts, HIU and PIU processes could only mediate 

about 12% of the effect of social support on mental wellness. The decreased 

mediating effect of PIU and HIU among introverts was due to the insignificant 

mediating effect of PIU. The finding suggested that compared to the PIU process, the 

HIU process might be a more stable mediator of the relation between sociability and 

mental wellness.  
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Chapter 6. Conclusion and discussion 

6.1. Conclusion 

The current study was based on a question that was raised more than 10 years ago by 

Kraut et al. (2002). The question inquired specifically about the process through 

which less sociable people suffer a decrease in mental wellness through the Internet 

use (i.e., the poor-get-poorer phenomenon) while highly sociable people experience 

an increase in mental wellness through the Internet use (i.e., the rich-get-richer 

phenomenon). The study by Kraut et al. (2002) suggested two possible mediators 

(online communication purposes non-communication purposes) that might explain 

the effects of Internet use on the relationship between sociability and mental wellness. 

According to Kraut and his colleagues, highly sociable people use the Internet more 

for communication purposes, which may bring about mental wellness benefits, while 

less sociable people use the Internet more for non-communication purposes, which 

may harm their mental well-being. Nonetheless, later researchers suggested that 

online communication does not necessarily improve mental wellness and non-

communication online activities do not necessarily decrease mental wellness, which 

indicate that other mediators may relate to Internet use, underlying the relationship 

between sociability and mental wellness. 

The current study suggested that PIU and HIU rather than communication and 

non-communication online activities mediate the relation between sociability and 

mental wellness. Compared to the explanation provided by Kraut and his colleagues, 

PIU and HIU do not focus on specific online functions (e.g., IM, chat room, gaming, 

surfing) but on the thoughts and behaviors related to general Internet use. The study 

proposed a synthesized model of PIU and HIU. In the hypothetical synthesized model, 

we used extraversion and social support to represent sociability, respectively. We 

regarded mental wellness as the absence of mental ill-being and the presence of 

mental well-being. PIU consisted of PVL, CIU, and negative outcomes while HIU 

consisted of HIU cognitions (positive images and reality-investing cognitions), HIU 

behaviors (offline-tie connecting, knowledge seeking, and entertainment self-

regulating), and positive outcomes. The study conducted an online survey with 500 

Korean respondents to examine the synthesized models. 

The hypothetical model was examined in several steps. First, the regression 

analysis was used to confirm the mediating roles of PIU and HIU. The results 

indicated that PIU could mediate about 14% and 10% of the effects of extraversion 

and social support on mental wellness, respectively, while HIU could mediate about 

23% and 13% of the effects of extraversion and social support on mental wellness, 

respectively. Even though the influence of positive outcomes on mental wellness was 

only significant at .1, the results of regression analysis indicated that HIU might be a 

more powerful mediator than PIU. 
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The mediating roles of PIU and HIU were further confirmed in the second step 

using SEM. In the model initiated by extraversion, both the PIU and the HIU 

processes were significant. Extraversion exerted influences on PIU and HIU 

simultaneously. The influences of negative outcomes and positive outcomes on 

mental wellness were both significant. Compared to the PIU components, the HIU 

components had greater direct and indirect effects on mental wellness. However, in 

the model initiated by social support, even though social support might have initiated 

both HIU and PIU, only positive outcomes had significant influence on mental 

wellness, which indicated that only HIU played a significant mediating role in the 

model. Overall, when PIU and HIU were considered together, the HIU process was a 

more powerful mediator than PIU. 

The further analysis in the third step used ANOVA and multigroup SEM to check 

the stability of the synthesized model. The results of ANOVA test indicated that 

extraversion might play a moderating role in the model. Extraverts seemed to 

experience a greater decrease in mental wellness compared to introverts when 

extraverts felt that the Internet brought about negative outcomes to their life. 

Meanwhile, introverts appeared to have similar levels of HIU behaviors as extraverts 

when they had high levels of HIU cognitions. Multigroup SEM further supported the 

moderating effect of extraversion, and the results suggested that extraversion played a 

moderating role in the synthesized model. PIU played a significant mediating role 

between social support and mental wellness among extraverts rather than among 

introverts. HIU had significant mediating effect among both extraverts and introverts 

but the mediating effect was more salient among introverts than among extraverts. 

Compared to PIU, HIU was a more stable mediator of the relation between sociability 

and mental wellness. 

The above analysis supported most of the hypotheses. When sociability was 

represented by extraversion, both HIU and PIU appeared to significantly mediate the 

influence of extraversion on mental wellness, and the two processes together 

mediated about 26% of the total effect of extraversion. When social support 

represented sociability, HIU and PIU mediated about 13% of the total effect of social 

support on mental wellness. The reduced mediating effect was due to the insignificant 

mediating role of PIU.  

Even though PIU did not mediate the influence of social support on mental 

wellness in the model that included all respondents, PIU and HIU could 

simultaneously mediate about 26% of the effect of social support on mental wellness 

in the extravert group. In the introvert group, the mediating effect of PIU on the 

relation between social support and mental wellness dissipated. For that reason, HIU 

and PIU could mediate only about 12% of the effect of social support on mental 

wellness among introverts. 

The study confirmed previous explanation about how less sociable people 

experienced a decrease in mental wellness through Internet use through testing the 

PIU model. Less sociable people, such as introverts, were more likely to have PVL. 

They viewed the virtual life as more valuable and more comfortable compared to the 

real life. These thoughts caused irresistible impulse to use the Internet. Such 

problematic use worsened social relationships, performance in work/school, and 
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social participation. The negative outcomes in daily life deteriorated mental wellness. 

That might be why the poor got poorer through Internet use.  

More importantly, the study provided a plausible explanation for an increase in 

mental wellness among highly sociable people because of Internet use by proposing 

the HIU model. Highly sociable people, like extraverts or people with high levels of 

social support, tended to have more HIU cognitions. They had positive images about 

the self and the relationships with others both offline and online, and they had reality-

investing cognitions when using the Internet. These thoughts led to healthy behaviors 

on the Internet, including contacting people they met in real life, searching for useful 

information, and self-regulating online entertainment. Healthy behaviors improved 

social relationships, performance in work/school, and social participation. The 

positive outcomes in real life in turn improved mental wellness. That might be why 

the rich got richer through Internet use. 

Both the PIU and HIU model focused on the main effects of general Internet use 

among all respondents. The further analysis of the moderating effects of sociability in 

the synthesized model indicated that the PIU and the HIU processes vary across more 

and less sociable people. In the PIU process, extraverts rather than introverts were 

more likely to develop PIU in response to a decrease in social support, and when 

extraverts developed PIU, they appeared to have a greater decrease in mental wellness 

than did introverts. In the HIU process, even though the influence of positive 

outcomes on mental wellness did not vary much between the introvert and extravert 

groups, compared to extraverts, an increase in social support among introverts was 

more likely to facilitate the HIU cognitions. When introverts developed HIU, their 

HIU cognitions were more likely to induce HIU behaviors, which produced positive 

outcomes in life. As the mediating role of HIU was significant both in the extravert 

and the introvert groups while the mediating role of PIU was only significant among 

the extravert group, the current study suggested that HIU might be a more stable 

mediator of the relation between sociability and mental wellness than did PIU. 

6.2. Discussion 

Some interesting findings in the current study need additional clarification. The first 

finding is related to the dissimilar influence of extraversion and social support on the 

HIU and PIU processes. Compared to extraversion, social support had a greater 

influence on both PIU and HIU. In the structural models, the effect size of social 

support on PVL was about twice as large as the effect size of extraversion on PVL. 

The effect size of the social support on HIU cognitions was about half larger than that 

of extraversion. The result indicates that compared to internal outgoing tendency, the 

belief about the extent to which others help the self may exert greater influence on the 

Internet use patterns.  

The reason may be that compared to people with low levels of social support, 

respondents who scored low on extraversion may better adapt themselves to a solitary 
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situation. Introverts who are reversed and quiet may choose to be alone while people 

who do not receive enough external social support may be forced to be alone. 

Therefore, introverts may make less effort than do people with low social support to 

use the Internet to change their solitary situation, such as meeting new friends online, 

killing time by online games, or regulating dysphoric mood by watching online 

entertainment programs.  

Meanwhile, compared to people with high levels of social support, respondents 

who scored high on extraversion may prefer real-life activities to online activities. 

Even though extraverts and people with high levels of social support may both 

perceive the Internet as a supplement tool rather than a substitute tool of real life, 

extraverts may have greater need to crave excitement, more opportunities for physical 

activities, and less preference for solitary online activities than do people with high 

levels of social support. 

However, unfortunately, only few studies have compared the different influence 

of extraversion and social support on the Internet use; therefore, the above 

explanation needs further examination. Future studies should examine whether 

introverts and people with low levels of social support hold different attitudes about 

being alone and how these attitudes influence their Internet use. Future studies should 

also test differences between extraverts and people with high levels of social support 

in their preferences for real life and online activities and association of these 

preferences with online cognitions and behaviors. 

The second finding is associated with reduced and dissipated influence of PIU on 

mental wellness. In the model initiated by extraversion, both the direct influences of 

positive and negative outcomes on mental wellness were significant, but the influence 

of positive outcomes was about 1.4 times larger than that of negative outcomes. In the 

model initiated by social support, positive outcomes still had significant influence on 

mental wellness, although the influence of negative outcomes was almost negligible. 

The effect size of positive outcomes on mental wellness was more than twice as large 

as that of negative outcomes. However, in the regression analysis, the effect sizes of 

negative outcomes on mental wellness were more significant and larger compared to 

the influence of positive outcomes. Why did the effect size of the negative outcomes 

on mental wellness diminish and even dissipate in the synthesized model?  

The reduced influence of the negative outcomes on mental wellness in the two 

structural models may be due to the buffering effect of positive outcomes. The 

desirable positive outcomes of the Internet use may help reduce the stress related to 

PIU, as positive outcomes may generate positive feelings and enhance the capacity to 

adapt to the stress produced by the negative outcomes (Cohen & Hoberman, 1983). 

For that reason, when positive and negative outcomes on mental wellness were 

considered together, the negative influence of PIU decreased. 

The dissipated influence of the negative outcomes in the structural model initiated 

by social support may not be due only to the buffering influence of positive outcomes, 

but also to the protective function of social support. The emotional, informational, 

and tangible support that people perceived as available may reduce the stress caused 

by the negative consequences of PIU. For instance, when individuals feel that their 

Internet use is problematic, they can find someone to talk to and seek support from 
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them, which may be the key to protective function of support (Cohen & Hoberman, 

1983).  

As seldom have media studies focused on the buffering influence of the positive 

outcomes of the Internet and social support on PIU, future studies should further test 

the above explanations. 

The third finding is related to the moderating effect of extraversion on the 

synthesized model of PIU and HIU. The PIU process was a negative mediator of the 

relation between social support and mental wellness among extraverts but it did not 

have mediating effect among introverts. A low level of social support may motivate 

an extravert to use the Internet in a problematic way while it may not affect the 

Internet use of an introvert. The HIU process had a significant mediating effect on the 

relation between social support and mental wellness in both extravert and introvert 

groups; however, the effect size of the mediation was larger among introverts than 

among extraverts. Compared to extraverts, social support predicted more HIU 

cognitions while HIU cognitions turned out to be a more salient predictor of HIU 

behaviors in the introvert group, which in turn influenced the positive outcomes and 

mental wellness. 

Two reasons may be suggested. The first explanation is related to the difference 

between internal social needs and external social resources. Extraverts and introverts 

may have different levels of internal social needs (Kirkcaldy & Furnham, 1991). 

Extraverts who need stimulation in the company of many people have great needs to 

talk with people, to engage in social interactions, and to feel that people are around 

them and with them (Hills & Argyle, 2001). Introverts tend to be quiet and distant 

from people except for some intimate friends (Eysenck & Eysenck, 1975; as cited in 

Hills & Argyle, 2001). They tend to have poorer social skills and less confidence than 

do extraverts (Feist & Feist, 2008). Compared to extraverts, introverts may have less 

social needs and lower expectation about the support they can get from others. 

Therefore, introverts may be more easily satisfied with the external social resources 

(e.g., social support) than are extraverts. 

As introverts may feel more satisfied than do extraverts when they possess similar 

levels of social support, low levels of social support may not drive introverts to 

psychologically rely on the Internet and develop PIU. On the contrary, extraverts who 

have great need for external social resources are likely to develop PVL when they feel 

that the external support is not high enough. In such situation, extraverts may use the 

Internet to compensate for social relationships and develop PIU. This explanation 

suggests that the discrepancy between internal social needs and external social 

resources may predict PIU. Individuals may use the Internet for social compensation 

and develop PIU when they feel that the external social support cannot satisfy their 

internal social needs.  

Then what may happen if the external social resources exceed the internal social 

needs? The moderation of extraversion on HIU suggests that when external social 

resources are larger than are social needs, an individual is likely to develop HIU. 

When introverts feel that they receive more support than expected, such support may 

help them improve self-concept, enhance self-esteem, and facilitate environmental 

exploratory cognitions. These may compensate for introverts’ defects in certain traits, 
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such as unsociable, passive, and pessimistic. Compared to extraverts, introverts are 

more careful, thoughtful, sober, and controlled (Feist & Feist, 2008). These 

advantages in traits of introverts combined with HIU cognitions may greatly facilitate 

HIU behaviors. Hence, introverts who possess positive cognitions are more likely to 

use the Internet in a healthy way than do extraverts. This suggests that the extent to 

which external social resources exceed internal social needs may positively influence 

self-concept and exploratory tendency, which facilitate the development of HIU. This 

assumption should be further tested in future studies. 

The second reason is related to the different ways in which extraverts and 

introverts deal with the lack and availability of social resources. Unlike the first 

explanation, the second explanation assumes that both extraverts and introverts have 

similar levels of social needs to contact people, to maintain social relationships, and 

to obtain a sense of belonging. When such needs cannot be satisfied, both extraverts 

and introverts may have to spend much time alone. Possibly, different ways in which 

extraverts and introverts deal with the lack of social support cause different influence 

of PIU. According to Eysenck, extraverts are not easily aroused and need great 

stimulation (as cited in Hills & Argyle, 2001). When extraverts have low levels of 

social support, they receive little stimulation from other people. In this situation, to 

increase arousal, extraverts may turn to the Internet to seek interesting or even 

sensational contents, such as sensational video or online games (McIlwraith, 1998), 

which make them develop PIU. On the contrary, introverts who feel chronically over-

aroused and seek to reduce stimulation (McIlwraith, 1998) may choose to spend the 

time alone quietly, for example, by reading a book, writing an article, taking a walk, 

and the like. Even introverts may use the Internet. They may seek non-sensational 

contents, which are not likely to make them depend psychologically on the virtual 

world. Future studies can further confirm whether extraverts and introverts adopt 

different ways to deal with the situation of lack of social support and how this 

adoption is associated with their Internet use. 

When introverts have the same levels of social support as extraverts, introverts 

may tend to rely on the Internet rather than FtF communication to manage the real-

life resources. Earlier researchers have suggested that compared to extraverts, 

introverts with low social skills may prefer online interaction over FtF 

communication (Amichai-Hamburger et al., 2002; Caplan, 2005). Hence, even if 

introverts perceive their social support as high, they may still feel shy or less skilled 

than do extraverts in the FtF interaction and tend to use the Internet to contact offline-

friends and search for useful information. On the contrary, extraverts may prefer FtF 

interaction and offline social activities and depend little on the Internet to manage 

their real-life resources. That may explain why the mediating effect of HIU between 

social support and mental wellness was more salient among introverts than among 

extraverts. As the study did not test the FtF interaction, future studies should further 

examine how extraverts and introverts use the Internet and FtF communication to 

manage their offline resources and how the two ways of resource management may 

influence their mental wellness. 

The above explanations about the moderating effect of sociability may offer a 

new understanding of the social compensation hypothesis. As mentioned in the 
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literature review, the social compensation hypothesis was originally proposed to 

suggest the moderating roles of sociability on the relation between the Internet use, 

especially online communication, and mental wellness. Some prior researchers also 

referred to such hypothesis as “the poor-get-richer” phenomenon, which emphasizes 

that in certain circumstances, less sociable people may experience a greater increase 

in offline benefits through Internet use than do highly sociable people (Amichai-

Hamburger & Vinitzky, 2010; Ellison et al., 2007; van den Eijnden et al., 2008). 

However, such hypothesis has not been completely confirmed, as previous studies 

have provided inconsistent findings. The current study suggested that the inconsistent 

findings might have emerged because earlier researchers did not consider whether the 

external social resources were sufficient among less sociable people. When less 

sociable people (e.g., introverts) feel that their social resources exceed their social 

needs, they may be more likely to develop HIU than do extraverts, as the social 

resources and HIU cognitions may compensate for the defects of introverts, such as 

lack of self-confidence, and lead to HIU behaviors and positive outcomes. In addition, 

they may prefer to use the Internet to manage the resources, as online communication 

compensates for their poor social skills in FtF interactions. In that situation, whether 

using the Internet for communication or non-communication purposes, the Internet 

use may bring about more offline benefits among less sociable people than among 

highly sociable people.  

Moreover, the current study also suggested that in certain circumstance, the rich 

might get poorer. When highly sociable people, such as extraverts, do not have 

sufficient social resources, they are more likely compared to others to psychologically 

rely on the virtual world to satisfy their social needs or search sensational information 

to get arousal. In that situation, highly sociable people may have less HIU and more 

PIU than do others and their mental wellness may suffer because the Internet use 

brings many negative outcomes in their life but only few positive outcomes. Such 

assumption about the “rich-get-poorer” should be further confirmed in future studies. 

The fourth finding is related to the stability of the mediation effects of PIU and 

HIU. In both models initiated by extraversion and social support, HIU had a larger 

mediating effect size than did PIU. In both extravert and introvert groups, HIU rather 

than PIU played a significant mediating role. Two reasons may be proposed. First, 

HIU rather than PIU might be more closely related to daily life. As mentioned in 

literature review, the Internet cannot be simply separated from daily life, as most 

people perceive it as a useful tool for searching information and connecting offline 

friends (Hoffman et al., 2004; Tsai, 2004) and only few people may develop high 

levels of PIU (Greenfield, 1999; LaRose et al., 2003). The study was consistent with 

the review, as the descriptive analysis showed that most respondents scored 

moderately on HIU variables and low on PIU variables. As HIU rather than PIU may 

be more closely related to daily Internet use, the mediating effect of the Internet use 

on the relation between sociability and mental wellness is more likely to happen 

through the HIU process than through the PIU process. 

The stability of the HIU process in the model initiated by extraversion and social 

support may not only provide a plausible explanation for the rich-get-richer 

phenomenon, but also enrich the explanation for the poor-get-poorer phenomenon. 
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The finding that less sociable people suffer a decrease in mental wellness through the 

Internet use may not only be due to the increase in PIU but also due to the decrease in 

HIU. Less sociable people may spend much time online because they prefer the 

virtual world to the real world, and this time is not much associated with their life 

goals and self-development. When they feel their online behaviors do not follow their 

original plans or do not help them achieve real-life goals, they may perceive the 

Internet as bringing about few positive outcomes. The unfruitful time wasted online 

and the discrepancy between reality and the goals may make them feel guilty and 

anxious, ultimately decreasing their mental wellness.  

Another reason for the stability of HIU is related to the mental variables used in 

the current study. In the final model initiated by extraversion and social support and 

in the multigroup SEM of the introvert group, mental well-being had a larger loading 

on mental wellness than on mental ill-being, indicating that the latent variable of 

mental wellness in the structural model related more closely to well-being than to ill-

being. As mentioned in the literature review, mental wellness studies in biological, 

psychological, and sociological areas have reported that mental well-being is more 

closely related to positive mechanism while mental ill-being is more closely related to 

negative mechanism. Therefore, in the model where mental wellness is more closely 

related to mental well-being rather than ill-being, the mediating effect of the positive 

mechanism of HIU may be more salient than the negative mechanism of PIU. Future 

studies should further test the above two explanations about why the mediating effect 

of HIU is more salient and stable than is PIU, is it due to the selection of mental 

wellness variables or is it because HIU rather than PIU is more closely related to daily 

life? 

The fifth finding is related to the effect size of mediation. Even though HIU and 

PIU mediated the influence of sociability on mental wellness, it should be noticed that 

the direct effects of extraversion and social support on mental wellness were still 

significant after including HIU and PIU in the model. HIU and PIU only partially 

mediated the relationship between sociability and mental wellness and the effect sizes 

of the mediation were about 13% to 26%. Such finding indicates that even though 

Internet use is an indispensable part of daily life, it has a limited influence on 

individuals’ mental wellness. It is not difficult to interpret this finding. Earlier studies 

on extraversion and social support have suggested diverse mediators of the relation 

between sociability and mental wellness. For instance, Argyle and Lu (1990) reported 

that the enjoyment and participation in real-life social activities contribute to a great 

part of mental wellness of extraverts. Pavot, Diener, and Fujita (1990) found that 

extraverts tend to have more active reward systems compared to other individuals. 

The active reward systems increase positive affects among extraverts in both social 

and nonsocial situations, which contribute to better mental wellness. Cohen (1988) 

claimed that people with high levels of social support can get information to avoid 

stress and promote healthy behaviors, as they have high self-esteem and sense of 

mastery. They also have more positive affect and better immune competence 

compared to people with low social support (Cohen, 1988). These advantages of 

people with high social support may contribute to better mental wellness. These early 
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studies suggested that a complex mechanism, in which Internet use may play a small 

part, underlies the influence of sociability on mental wellness.  

The last finding is related to the influence of control variables. The structural 

model included control variables, and the influences of the variables need further 

discussion. In the analysis, the control variables included gender, age, education, 

income, marital status, work status, daily Internet use for work, daily Internet use for 

leisure, and years of Internet use. We controlled for the effects of these variables on 

endogenous variables, including the PIU variables (PVL, CIU, and negative 

outcomes), the HIU variables (HIU cognitions, HIU behaviors, and positive 

outcomes), and mental wellness. 

In the final structural model, male respondents with less education tended to have 

more PVL compared to others. Respondents who spent more time on the Internet for 

leisure were more likely to develop both PVL and CIU compared to others. The 

findings were the same in the model of extraversion and the model of social support.  

The results suggested that male participants with less education who spent more 

time on the Internet for leisure tended to have higher levels of PIU. The finding of 

gender difference in PIU was consistent with early studies, which reported that males 

are more likely to be subject to Internet addiction (e.g., Kim & Davis, 2009; 

Morahan-Martin & Schumacher, 2000; Sherer, 1997). The difference in the Internet 

use motivations between genders may help explain the significant influence of gender 

on PIU. Compared to females who tend to use the Internet to keep in touch with 

family and seek out close friendships, males are more likely to use the Internet to seek 

out dominant activities and contents online, such as playing games, downloading 

movies, becoming famous, and flirting (Chou et al., 2005; Kim & Davis, 2009). The 

online activities (e.g., interactive games) entailing power, dominance, control, or 

violence are likely to attract more males compared to females (Chou et al., 2005) and 

are likely to make males develop higher levels of PIU. The significant predicting 

power of education on PIU confirmed the findings of Demetrovics, Szeredi, and 

Rózsa (2008) who reported that individuals with a higher education are less likely to 

develop PIU. The reason may be that people with low education levels may have 

relatively low social identity in real life; thus, they may feel the need to find a shelter 

or find a way to feel respected by others in the virtual world. Daily Internet use for 

leisure was a significant predictor of PIU while daily Internet use for work was not. 

Compared to the online activities related to working, online recreation is more 

interesting and can bring more fun for users. The pleasure brought about by online 

recreation may make users difficult to return to the real world and facilitate the 

development of PIU. 

In both the structural model of extraversion and of social support, age was a 

negative predictor of HIU cognitions while family income was a positive predictor of 

HIU cognitions. Furthermore, education predicted HIU behaviors positively. Daily 

Internet use for work was a positive predictor of HIU behaviors but it was a negative 

predictor of positive outcomes. In the structural model where extraversion was used 

to represent sociability, years of the Internet use was a positive predictor of HIU 

cognitions but the predicting power dissipated in the structural model of social 

support. In the structural model where social support was included, marital status was 
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a positive predictor of HIU cognitions and age was a positive predictor of HIU 

behaviors but the predicting powers were insignificant in the model of extraversion. 

These findings were generally consistent with the results of regression analysis.  

The findings about the influence of control variables on HIU imply that age, 

income, education, and daily Internet use for work are relative stable predictors of 

HIU. Compared to older users, younger users and people with high family income 

tend to have more positive attitudes about themselves, and consider their relationships 

with others as positive. Those positive images constitute significant parts of the HIU 

cognitions. Education and daily Internet use for work may influence mainly HIU 

behaviors through knowledge seeking. People with high education levels who use the 

Internet for work tend to have high information needs, which may facilitate searching 

and learning behaviors online. However, those who spend much time on the Internet 

for work may also feel isolated from family members and friends and feel that they 

cannot spare time for social participation. That may explain why they do not regard 

the Internet as beneficial to them.  

In both the structural models of extraversion and of social support, gender and 

income were positive predictors of mental wellness while daily Internet use for 

leisure was a negative predictor of mental wellness.  

Even though males tended to report better mental wellness compared to females, 

the predicting power of gender on mental wellness was quite small. According to 

Diener et al. (1999), previous studies on gender and mental wellness reported 

inconsistent findings but most studies found that gender difference is small. Diener 

explained that females experience positive and negative emotions more strongly and 

frequently compared to males. Females experience more intense feeling of well-being 

and are more vulnerable to ill-being compared to males. Therefore, overall, gender 

differences in mental wellness are not quite distinct. People higher in family income 

may not only have more positive self-concept and higher social identity compared to 

people with lower incomes, but also more sense of security and less anxiety, which 

are associated with better mental wellness. The Internet use for leisure predicted 

mental wellness negatively. The reason may be that those who spend more time on 

leisure may feel guilty for wasting time and feel stressed because of accumulated 

unsolved problems in real life, which causes poor mental wellness. Although daily 

Internet use for work was not a significant predictor in the model where sociability 

was represented by extraversion, the predicting power was significant in the model 

initiated by social support. Time spent on the Internet for work was also a negative 

predictor of mental wellness. That may be because those who spent more time on the 

Internet for work have higher job stress compared to others, which deteriorates their 

mental wellness. In addition, since Internet use for work is mostly a solitary activity, 

it may isolate users from others and make the users suffer from loneliness, depression, 

and low life satisfaction.  

In both structural models of extraversion and social support, the demographic 

variables of gender, age, family income, education, as well as Internet use variables 

(Internet use for work and Internet use for leisure) had significant and stable 

influences on PIU, HIU, and mental wellness. Nonetheless, even when controlling for 



113 

 

their influences, most hypothetical paths were still significant, which suggested that 

the results of hypothetical tests were robust. 

In addition to the above findings, the current study may offer some practical 

implication related to the treatment of PIU by introducing HIU. Compared to PIU, 

HIU in the current study had a greater influence on mental wellness, and it could be 

applied to people with different sociability. The results imply that to enhance mental 

wellness, it is not enough to merely reduce PIU but it is important to focus more on a 

healthy way of Internet use. Previous studies on PIU have proposed diverse practical 

strategies to reduce PIU, such as stopping activities surrounding a certain online 

application, using external stoppers to help log off, making a list of activities that 

have been neglected because of PIU, and the like (e.g., Young, 1999). These 

strategies, through which PIU can be obviously reduced, center on enhancing users’ 

ability to keep a distance from the Internet. These treatments may work temporarily, 

however, their long-term effects are doubtful because the Internet has penetrated into 

daily life, and it is quite difficult to stay away from it. Almost every day, we rely on 

the Internet to write e-mails, use IM to contact friends or family members, write 

reports, and search for information. Modern society may need a more feasible and 

reasonable way to get along with the Internet rather than avoid it.  

HIU does not emphasize staying away from the Internet, but altering the 

cognitions and behaviors of Internet use. To introduce the HIU into the treatment of 

PIU, therapists may first help problematic users change their cognitions both online 

and offline, which is the first step in developing HIU. It is important for users to 

realize that they are valuable and can build good relations with others both in the real 

world and in the virtual world. It is also important for them to realize that the Internet 

is a useful tool to help integrate the real world rather than run away from reality. The 

HIU cognitions may then lead to actual healthy behaviors, leading to a decreased time 

spent on online games and an increased time spent on listening an online lecture. In 

addition, as HIU behaviors could produce positive outcomes, it is also important for 

problematic users to practice the behaviors online consciously. Practicing HIU 

behaviors may offer an alternative way to treat PIU. For instance, if an individual is 

obsessed with talking to strangers online, it may be not feasible to ask him/her to 

abstain from all online chatting applications. Instead, PIU therapists may encourage 

him/her to use the Internet to contact an offline friend rather than a stranger.  

Introducing HIU into the treatment of PIU may benefit less sociable people more 

than others. Generally, less sociable people, such as introverts, develop PIU more 

easily compared to others. However, if a therapist helps the introvert group realize 

personal merits and enhance reality-investing tendency online, the Internet may 

compensate for their defects, help them manage life, enhance social relationships and 

activities, and eventually bring about greater mental wellness benefit for them than 

for others. 

In sum, PIU therapists may only complete half of their work when they 

successfully help a problematic user reduce the degree of PIU. A more important part 

of the work may be to help the user develop HIU because compared to PIU, HIU may 

be more important for enhancing mental wellness and a more plausible way to deal 

with the Internet in the society into which the medium has penetrated. 
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6.3. Limitations 

The current study has several limitations. First, the model fit was not high enough. 

The final structural models included many latent and measurement variables. The low 

goodness of fit might be partly due to the complexity of the model. In addition, 

because the study made the first attempt to empirically test the HIU model, the HIU 

model proposed in the study was still imperfect, which might have lowered the model 

fit. The proposition of the HIU model was based on two branches of studies. One 

branch represents RwR studies in the positive psychological area. The other branch is 

based on previous studies on PIU and theoretical studies on HIU in the media 

research area. The combination of the two areas brought about some problems. For 

instance, HIU cognitions included positive images and reality-investing cognitions in 

the current study. Positive images were proposed based on previous PIU studies while 

reality-investing cognitions were adapted from the RwR theory. Theoretically, it was 

plausible to suggest that the two dimensions constitute the HIU cognitions; however, 

empirically, the two dimensions could not load on HIU cognitions equally. In the 

final structural models, the coefficient of positive images was about twice the 

coefficient of reality-investing cognitions. The loadings of HIU behaviors have 

similar problems, with offline-tie connecting having the smallest coefficient among 

the three dimensions of HIU behaviors. The small coefficients of reality-investing 

cognitions and offline-tie connecting lowered the model fit. However, considering 

that the two dimensions should be included in HIU theoretically, we retained the two 

dimensions in the structural models. In addition, we also built models, which treat the 

two dimensions of HIU cognitions and the three dimensions of HIU behaviors as 

separate latent variables (see Appendix 5). However, compared to the structural 

models proposed in the study, the models in Appendix 5 did not improve the model 

fit much and were more complex; therefore, we did not perceive the dimensions of 

HIU cognitions and HIU behaviors as separate latent variables.  

Second, the multigroup model initiated by extraversion could not be analyzed. 

Even though the hypothetical model initiated by extraversion could be analyzed when 

considering the entire sample, the model could not be analyzed across high and low 

social support. The model produced negative error variances and standardized 

coefficients larger than 1. The model solution was not admissible. Hence, the study 

did not further analyze this multigroup model. Even though the results of model 

comparison indicated that the synthesized model was different across social support 

categories, the study could not further explicate the difference. Future studies can use 

diverse methods, such as regression and ANOVA tests, to further examine the 

difference.  

Third, the study chose only PVL, CIU, and negative outcomes to represent PIU. 

Indeed, previous studies reported that PIU comprises diverse dimensions. For 

instance, Morahan-Martin and Schumacher (2000) posited that PIU should include 

lurking online. Davis et al. (2002) suggested that PIU should include using the 

Internet for distraction. Caplan (2010) pointed out that PIU should contain using the 

Internet for mood regulation and cognitive preoccupation. Instead of testing all the 
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dimensions of PIU proposed by early researchers, the study selected three typical 

dimensions. However, future studies should re-examine the model proposed in this 

study and consider other PIU symptoms. 

Fourth, the study used a limited number of variables to represent mental wellness. 

As mentioned before, due to research tradition, researchers have not proposed a 

systematic measure of mental ill-being that would be similar to that of mental well-

being. The current study followed that tradition and chose one of the most commonly 

used mental ill-being variables in media studies. However, mental ill-being includes 

diverse dimensions, with depression being just a part of them. Therefore, the findings 

in the study need to be replicated by considering other mental variables (e.g., 

aggression, narcissism, and social antagonism). 

Fifth, the findings were based on an online survey administrated to 500 South 

Korean users. South Korea has the highest broadband penetration rate in the world, 

with 90% of household Internet users accessing the Internet via broadband (Sun, 

2009). Compared to Western users, Korean users have more intense motivations to 

use the Internet for social surveillance, entertaining, shopping, banking, and 

communicating (Park & Choi, 2004). As the Internet has penetrated into the daily life 

in Korea, the findings of the current study may be relevant only to a population, 

which is quite familiar with the Internet.  

In spite of the limitations, the current study contributes to the literature by making 

the first attempt to propose and test an empirical model of HIU. Through synthesizing 

the PIU model and the HIU model, the study may provide a plausible explanation for 

the co-occurrence of the poor-get-poorer and the rich-get-richer phenomena. 
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Appendix 1: The questionnaire 

 

안녕하십니까?  

이 설문지는 사람들이 인터넷을 어떻게 이용하고 느끼는가에 대한 연구를 위해 

작성되었습니다. 이 설문지에 정답이나 오답은 없습니다. 설문지를 읽고 자신의 

생각을 그대로 나타내 주시면 됩니다. 또한 설문지 응답은 무기명으로 통계 처리

되며 학술적인 연구목적 이외에 사용되지 않을 것을 약속드립니다. 바쁘시더라도 

설문에 응답해 주시면 감사하겠습니다. 

 

 

sq1. 귀하의 성별은? ①남성  ②여성 

 

sq2. 귀하의 연령은? ________세 

 

sq3. 귀하께서는 전체적으로 하루 평균 인터넷을 얼마나 이용하십니까?  

 

________시간________분  

 

sq3-1. 귀하께서는 학습/업무를 위해 하루 평균 인터넷을 얼마나 이용하십니

까?  

 

_________시간________분  

 

sq3-2. 귀하께서는 오락/레저/시간을 보내기 위해 하루 평균 인터넷을 얼마나

 이용하십니까?  

 

_________시간________분  

 

sq4. 귀하께서는 인터넷을 이용한지 한 얼마나 되셨습니까? _________년 
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qa1. 다음은 귀하가 인터넷을 어떻게 생각하는지에 대한 문항입니다. 각 문항을 

읽고 귀하의 생각과 일치 하는 번호를 하나만 골라서 체크해 주십시오. 

 

<보기> ①전혀 

그렇지 

않다 

②그렇지 

않다 

③조금 

그렇지 

않다 

④보통이다 ⑤조금 

그렇다 

⑥그렇다 ⑦매우 

그렇다 

 

1 인터넷을 할 때, 학습이나 업무는 하고 싶지 

않다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

2 인터넷을 할 때, 중요한 일에 초점을 맞추는 

것을 좋아한다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

3 인터넷을 할 때, 일상의 고민은 생각하고 

싶지 않다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

4 인터넷으로 학업이나 업무를 할 때, 계획을 

세우고 그것에 따르는 것을 좋아한다.  

① ② ③ ④ ⑤ ⑥ ⑦ 

5 인터넷으로 숙제 또는 보고서를 쓸 때, 

마감일에 임박해야 쓰는 편이다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

6 인터넷으로 학업/업무/가정과 관련된 문제를 

처리할 때, 빨리 그 문제에 착수하는 것을 

좋아한다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

7 현실세계든 인터넷 가상세계든 나는 내 

자신에 만족스럽다.  

① ② ③ ④ ⑤ ⑥ ⑦ 

8 현실세계든 인터넷 가상세계든 나는 자신이 

가치 있는 사람이라고 생각한다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

9 현실세계든 인터넷 가상세계든 나는 다른 

사람과 잘 지낸다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

10 현실세계든 인터넷 가상세계든 나는 쉽게 

친구 관계를 맺는다.  

① ② ③ ④ ⑤ ⑥ ⑦ 

11 현실세계든 인터넷 가상세계든 사람들은 

나에게 잘해준다. 

① ② ③ ④ ⑤ ⑥ ⑦ 
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qa2. 다음은 귀하의 인터넷 이용 행위에 관한 문항입니다. 각 문항을 읽고 

귀하의 경우와 일치 하는 번호를 하나만 골라서 표시해 주십시오. 

 

<보기> ①전혀 

그렇지 

않다 

②그렇지 

않다 

③조금 

그렇지 

않다 

④보통이다 ⑤조금 

그렇다 

⑥그렇다 ⑦매우 

그렇다 

 

1 나는 직장업무나 전공 지식을 배우기 위하여 

인터넷을 이용한다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

2 나는 모르는 분야의 지식(예, 역사문화, 

종교철학, 과학기술 등)을 배우기 위하여 

인터넷을 이용한다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

3 나는 자기계발에 필요한 지식을 배우기 

위하여 인터넷을 이용한다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

4 나는 사회적 쟁점(예, 정치문제, 환경문제, 

노동운동 등)과 관련된 지식을 배우기 

위하여 인터넷을 이용한다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

5 나는 오프라인의 친구(즉 직접 만나 본 

친구)와 관계를 유지하기 위하여 인터넷을 

이용한다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

6 나는 가족, 친척들과 관계를 유지하기 

위하여 인터넷을 이용한다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

7 나는 자주 못 만나는 사람과의 관계를 

유지하기 위하여 인터넷을 이용한다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

8 나는 직접 만나봤지만 멀리 있는 사람과의 

관계를 유지하기 위하여 인터넷을 이용한다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

9 나는 인터넷으로 공부하거나 일할 때, 

온라인 엔터테인먼트(온라인 오락 프로그램, 

재미있는 사이트, 온라인 게임 등)로 인해 

자신의 학업(업무)에 영향을 받지 않는다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

10 내가 온라인 엔터테인먼트(온라인 오락 

프로그램, 재미있는 사이트, 온라인 게임 

등)를 하는 시간은 적절하다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

11 온라인 엔터테인먼트(온라인 오락 프로그램, 

재미있는 사이트, 온라인 게임 등)를 하고 

싶어도 내가 해야 한 일을 먼저 끝낸 후에 

한다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

12 나는 내 의지에 따라 온라인 엔터테인먼트 

활동(온라인 오락 프로그램, 재미있는 

사이트, 온라인 게임 등)을 중지할 수 있다. 

① ② ③ ④ ⑤ ⑥ ⑦ 
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qa3. 다음은 귀하의 인터넷 평가에 관한 문항입니다. 각 문항을 읽고 귀하의 

생각과 일치하는 번호를 하나만 골라서 표시해 주십시오. 

 

<보기> ①전혀 

그렇지 

않다 

②그렇지 

않다 

③조금 

그렇지 

않다 

④보통이다 ⑤조금 

그렇다 

⑥그렇다 ⑦매우 

그렇다 

 

 

1 인터넷 이용은 가족이나 친척과의 관계를 

개선하는데 도움을 준다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

2 인터넷 이용은 오프라인 친구와의 관계를 

개선하는데 도움을 준다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

3 인터넷 이용은 학교 선후배나 직장 동료와의 

관계를 개선하는데 도움을 준다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

4 인터넷 이용이 직장이나 학교 생활에서의 

능력을 향상시키는데 도움을 준다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

5 인터넷 이용이 직장/학교/가정의 문제를 

해결하는데 도움을 준다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

6 인터넷 이용이 사회봉사활동/동아리 활동을 

증진시키는데 도움을 준다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

7 인터넷 이용이 정치참여를 증진시키는데 

도움을 준다. 

① ② ③ ④ ⑤ ⑥ ⑦ 
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qa4. 다음은 귀하가 인터넷 가상 공간을 어떻게 생각하는지에 관한 문항입니다. 

각 문항을 읽고 귀하의 생각과 일치하는 번호를 하나만 골라서 표시해 주십시오. 

 

<보기> ①전혀 

그렇지 

않다 

②그렇지 

않다 

③조금 

그렇지 

않다 

④보통이다 ⑤조금 

그렇다 

⑥그렇다 ⑦매우 

그렇다 

 

 

1 나는 만나서 얘기하는 것보다 온라인에서 

얘기하는 것은 더 좋아한다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

2 나는 온라인에서 만난 친구와의 관계가 

오프라인에서 만난 친구관계보다 더 

만족스럽다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

3 나는 오프라인에서보다 온라인에서 더 나은 

대우를 받는다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

4 오프라인에서보다 온라인에서 나를 인정해 

주는 사람이 더 많다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

5 나는 온라인에 있을 때, 제일 편안함을 

느낀다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

6 나는 온라인에 있을 때, 제일 안정감을 

느낀다.  

① ② ③ ④ ⑤ ⑥ ⑦ 

7 나는 온라인에 있을 때, 제일 자신감이 

넘친다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

8 나는 온라인에 있을 때 근심과 걱정이 없다. ① ② ③ ④ ⑤ ⑥ ⑦ 
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qa5. 다음은 인터넷 이용 자제력에 관한 문항입니다. 각 문항을 읽고 귀하의 

경우와 일치하는 번호를 하나만 골라서 표시해 주십시오. 

<보기> ①전혀 

그렇지 

않다 

②그렇지 

않다 

③조금 

그렇지 

않다 

④보통이다 ⑤조금 

그렇다 

⑥그렇다 ⑦매우 

그렇다 

 

1 “이제 그만해야지” 하면서도 인터넷을 

계속하게 된다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

2 밤새 인터넷을 하느라 잠을 못 잔다. ① ② ③ ④ ⑤ ⑥ ⑦ 

3 인터넷 이용 시간을 줄이려고 하지만 잘 안 

된다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

4 인터넷을 하지 않을 때에도, 인터넷에 대한 

생각으로 꽉 차 있다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

5 인터넷을 이용하기 위해 해야 할 일을 

서둘러 해치운다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

6 친구나 가족과 밖에서 놀기보다 인터넷을 

하는 것을 택한다. 

① ② ③ ④ ⑤ ⑥ ⑦ 
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qa6. 다음은 인터넷 이용 결과에 관한 문항입니다. 각 문항을 읽고 귀하의 

생각과 일치하는 번호를 하나만 골라서 표시해 주십시오. 

<보기> ①전혀 

그렇지 

않다 

②그렇지 

않다 

③조금 

그렇지 

않다 

④보통이다 ⑤조금 

그렇다 

⑥그렇다 ⑦매우 

그렇다 

 

1 인터넷 이용은 내 일상생활 관리를 어렵게 

만든다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

2 나는 인터넷 이용 때문에 사회활동(예, 

봉사활동, 동아리 활동, 정치참여)에 

참석하지 못하는 경우가 있다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

3 인터넷 이용은 나의 사회생활에 문제를 

가져온다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

4 인터넷 사용으로 건강이 이전보다 나빠진 것 

같다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

5 인터넷 사용으로 학습이나 업무의 능률이 

떨어진다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

6 인터넷을 하느라 직장/학교/가정의 일에 

지장을 받는다. 

① ② ③ ④ ⑤ ⑥ ⑦ 
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qa7. 아래의 질문들은 귀하의 성격에 관한 것입니다. 각 물음에 대하여 <예> 나 

<아니오>에 표시해 주십시오.  

 

  예 아니오 

1 당신은 평소에 말이 많은 편입니까? ① ② 

2 당신은 평소에 활기가 넘칩니까? ① ② 

3 당신은 새로운 사람을 만나는 것이 즐겁습니까? ① ② 

4 당신은 평소에 흥겨운 분위기의 파티에 가면 즐길 수 있습니까? ① ② 

5 당신은 새로운 친구를 사귈 때 보통 주도권을 갖고 있습니까?  ① ② 

6 당신은 지루한 파티에 쉽게 활기를 불어넣을 수 있습니까? ① ② 

7 당신은 사교장소에서도 뒷자리만 차지하는 편입니까? ① ② 

8 당신은 다른 사람들과 사귀는 것을 좋아합니까? ① ② 

9 당신은 소란스럽고 떠들썩한 분위기를 좋아합니까? ① ② 

10 당신은 다른 사람들과 함께 있을 때 말이 없는 편입니까? ① ② 

11 다른 사람들이 당신에게 생기가 넘친다고 합니까? ① ② 

12 당신은 모임을 이끌어 나갈 수 있습니까? ① ② 
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qa8. 아래의 질문들은 귀하의 주변 사람들에 관한 것입니다. 귀하의 경우에 가장 

가까운 번호를 하나만 골라서 표시해 주십시오. 

 

<보기> ①전혀 

그렇지 

않다 

②그렇지 

않다 

③조금 

그렇지 

않다 

④보통이다 ⑤조금 

그렇다 

⑥그렇다 ⑦매우 

그렇다 

 

1 내가 아플 때 일상생활을 도와줄 수 있는 

사람을 쉽게 찾을 수 있다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

2 몇 주 정도 집을 비워야 할 때, 집이나 

애완동물, 화분 같은 것을 돌봐줄 사람을 

찾는 것은 어렵다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

3 집에서 꽤 먼 곳에서 오도가도 못 하게 

되었을 때, 나를 데리러 올 사람이 있다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

4 내가 이사를 할 때, 도움을 줄 수 있는 

사람을 찾는 것은 어렵다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

5 나의 개인적인 걱정거리나 두려움을 나눌 

만한 사람이 없다고 느낀다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

6 가족 간에 문제가 생겼을 때, 도움을 요청할 

수 있는 사람을 알고 있다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

7 나의 개인적인 문제를 어떻게 해결해야 

할지에 대해 이야기 해주는 사람이 있다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

8 가족 사이에 위기가 발생했을 때, 그 문제에 

어떻게 대처해야 할지 조언해 줄 사람을 

찾는 것은 어렵다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

9 하루 정도 여행을 가려고 할 때, 함께 갈 

사람을 찾는 것은 어렵다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

10 저녁에 영화를 보러 갈 계획을 오후에 

세우더라도 함께 갈 사람을 쉽게 찾을 수 

있다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

11 나는 다른 사람들과 함께 초대되는 경우가 

많지 않다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

12 다른 사람과 식사를 하려고 할 때, 적당한 

사람을 찾는 것은 쉬운 일이다. 

① ② ③ ④ ⑤ ⑥ ⑦ 
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qa9. 다음의 문항들을 읽고 귀하의 느낌과 일치하는 번호를 하나만 골라서 

표시해 주십시오. 

 

<보기> ①전혀 

그렇지 

않다 

②그렇지 

않다 

③조금 

그렇지 

않다 

④보통이다 ⑤조금 

그렇다 

⑥그렇다 ⑦매우 

그렇다 

 

 

1 나는 삶이 행복하다. ① ② ③ ④ ⑤ ⑥ ⑦ 

2 내 삶에 흥미를 느낀다. ① ② ③ ④ ⑤ ⑥ ⑦ 

3 내 삶에 만족한다. ① ② ③ ④ ⑤ ⑥ ⑦ 

4 나는 사회에 공헌할 만한 능력을 지니고 

있다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

5 나는 어떠한 집단이나 사회그룹(예, 학교, 

직장, 교회, 동내 등)에 소속된 느낌이다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

6 우리사회가 나와 같은 사람들에게 더 살기 

좋은 곳이 되어가고 있다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

7 사람들은 기본적으로 선하다. ① ② ③ ④ ⑤ ⑥ ⑦ 

8 우리 사회가 돌아가는 방식이 이해할 

만하다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

9 나는 내 성격의 대부분을 좋아하고 있다. ① ② ③ ④ ⑤ ⑥ ⑦ 

10 매일의 생활에서 내가 해야 할 책임들을 잘 

해내고 있다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

11 나는 다른 사람과 따뜻하고 신뢰로운 관계를 

맺고 있다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

12 나를 성장시키고 더 나은 사람이 되도록 

자극을 주는 경험들을 했다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

13 나만의 아이디어와 의견을 생각하거나 

표현하는데 자신이 있다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

14 내 삶이 방향감이나 의미를 갖고 있다. ① ② ③ ④ ⑤ ⑥ ⑦ 

15 내 인생은 실패작이라는 생각이 든다. ① ② ③ ④ ⑤ ⑥ ⑦ 
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16 두려움을 느낀다. ① ② ③ ④ ⑤ ⑥ ⑦ 

17 다른 사람들보다 능력이 없다고 느낀다. ① ② ③ ④ ⑤ ⑥ ⑦ 

18 사람들이 나에게 차갑게 대하는 것 같다. ① ② ③ ④ ⑤ ⑥ ⑦ 

19 가족이나 친구가 도와주더라도 울적한 

기분을 떨쳐버릴 수 없다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

20 평소에는 아무렇지도 않던 일들이 귀찮게 

느껴진다. 

① ② ③ ④ ⑤ ⑥ ⑦ 

21 하는 일마다 힘들게 느껴진다. ① ② ③ ④ ⑤ ⑥ ⑦ 

22 미래에 대하여 희망 없다고 느낀다. ① ② ③ ④ ⑤ ⑥ ⑦ 

23 세상에 홀로 있는 듯한 외로움을 느낀다. ① ② ③ ④ ⑤ ⑥ ⑦ 

24 무슨 일을 하든 정신을 집중하기가 힘들다. ① ② ③ ④ ⑤ ⑥ ⑦ 
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bq1. 귀하의 결혼 여부는? ①미혼 ②기혼 ③ 이혼 ④ 기타_______ 

 

bq2. 귀하의 학력은 어떻게 되십니까? 

① 중학교 재학/졸업 ② 고등학교 재학/졸업 ③ 대학교 재학/졸업  

④ 석ㆍ박사 재학/졸업 ⑤ 기타_______ 

 

bq3. 현재 귀하가 하시고 계신 일을 무엇입니까? 

① 경영/관리 ② 전문/자유직(의사, 약사, 변호사, 회계사, 교수, 작가, 예술가 등) 

③ 사무관련직  ④ 전문기술직(엔지니어, 전문기술인 등) ⑤ 자영업  

⑥ 서비스/판매/영업직 ⑦ 농/림/수산업 ⑧ 생산/단순노무직 ⑨ 주부  

⑩ 학생 ⑪ 무직 ⑫ 기타________ 

 

bq4. 귀하 댁의 월평균 소득은 얼마나 되십니까? 여기서 월평균 소득이란 귀하 

댁에서 돈을 벌고 있는 모든 사람들의 근로소득, 이자소득, 임대소득, 연금 등 1 

년 간 모든 소득을 합해서 12개월로 나눈 월 평균금액을 말합니다. (결혼 후 분가

한 형제자매제외) 

① 200만원 미만 ② 201~300만원 ③ 301~400만원 

④ 401~500만원 ⑤ 501~600만원 ⑥ 601만원 이상 
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Appendix 2: The inter-item correlations 

Table 20. The inter-item correlations of PIU 

The inter-item correlations of the preference for virtual life (PVL) scale 

 1 2 3 4 5 6 7 8 

PVL 1 -        

PVL 2 .704*** -       

PVL 3 .664*** .676*** -      

PVL 4 .659*** .694*** .798*** -     

PVL 5 .653*** .694*** .682*** .725*** -    

PVL 6 .617*** .670*** .682*** .706*** .876*** -   

PVL 7 .632*** .643*** .661*** .669*** .815*** .848*** -  

PVL 8 .520*** .546*** .534*** .584*** .676*** .701*** .747*** - 

Mean .797*** .827*** .837*** .859*** .903*** .900*** .888*** .783*** 

The inter-item correlations of the compulsive Internet use (CIU) scale 

 1 2 3 4 5 6   

CIU 1 -        

CIU 2 .550*** -       

CIU 3 .681*** .654*** -      

CIU 4 .492*** .643*** .684*** -     

CIU 5 .411*** .520*** .571*** .638*** -    

CIU 6 .440*** .557*** .610*** .650*** .627*** -   

Mean .737*** .811*** .869*** .847*** .776*** .802***   

The inter-item correlations of the negative outcomes (NO) scale 

 1 2 3 4 5 6   

NO 1 -        

NO 2 .707*** -       

NO 3 .747*** .788*** -      

NO 4 .614*** .616*** .660*** -     

NO 5 .629*** .624*** .701*** .712*** -    

NO 6 .760*** .688*** .777*** .659*** .762*** -   

Mean .856*** .848*** .899*** .828*** .858*** .896***   

Note: *** < .001. 
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Table 21. The inter-item correlations of HIU 

The inter-item correlations of the HIU cognitions (HIUC) scale  

 1a 2 3 a 4 5 a 6 7 8 9  10 11  

HIUC 1 -            

HIUC 2 -.089* -           

HIUC 3 .315*** -.246*** -          

HIUC 4 .054 .442*** -.260*** -         

HIUC 5 .234*** -.109* .207*** -.114* -        

HIUC 6 .011 .307*** -.168*** .363*** .006 -       

HIUC 7 .019 .244*** -.106* .256*** -.184*** .220*** -      

HIUC 8 -.019 .272*** -.149*** .325*** -.158*** .294*** .663*** -     

HIUC 9 .045 .251*** -.130** .279*** -.075 .301*** .539*** .609*** -    

HIUC 10 -.006 .122** -.136** .146** -.123** .180*** .445*** .401*** .642*** -   

HIUC 11 .019 .173*** -.113* .199*** -.160*** .205*** .506*** .499*** .663*** .635*** -  

Mean .355*** .421*** .085 .488*** .146** .495*** .652*** .673*** .751*** .602*** .654***  

The inter-item correlations of the HIU behaviors (HIUB) scale 

 1 2 3 4 5 6 7 8 9  10 11 12 

HIUB 1 -            

HIUB 2 .592*** -           

HIUB 3 .598*** .697*** -          

HIUB 4 .456*** .640*** .575*** -         

HIUB 5 .252*** .245*** .210*** .316*** -        

HIUB 6 .222*** .150*** .107* .199*** .604*** -       

HIUB 7 .195*** .221*** .177*** .265*** .600*** .546*** -      

HIUB 8 .251*** .276*** .215*** .298*** .641*** .540*** .738*** -     

HIUB 9 .191*** .212*** .235*** .234*** .192*** .247*** .145** .190*** -    

HIUB 10 .275*** .333*** .388*** .356*** .170*** .166*** .182*** .192*** .609*** -   

HIUB 11 .321*** .384*** .371*** .369*** .111* .160*** .105* .163*** .507*** .616*** -  

HIUB 12 .336*** .373*** .444*** .381*** .046 .032 .088* .125** .462*** .569*** .646*** - 

Mean .623*** .677*** .658*** .675*** .604*** .550*** .584*** .635*** .567*** .645*** .634*** .596*** 

The inter-item correlations of the positive outcomes (PO) scale 

 1 2 3 4 5 6 7 a      

PO 1 -            

PO 2 .638*** -           

PO 3 .587*** .784*** -          

PO 4 .434*** .493*** .552*** -         

PO 5 .503*** .452*** .461*** .552*** -        

PO 6 .413*** .434*** .505*** .502*** .613*** -       

PO 7  .283*** .351*** .378*** .376*** .363*** .502*** -      

Mean .767*** .814*** .833*** .755*** .766*** .738*** .481***      

Note: *** p < .001; ** p < .01; * p < .05. a indicates the items removed because of low reliability.  

 

 

 



148 

 

Table 22. The inter-item correlations of sociability 

The inter-item correlations of the extraversion (EXT) scale  

 1 2 3 4 5 6 7 8 9 10 11 12 

EXT 1 -            

EXT 2 .365*** -           

EXT 3 .227*** .360*** -          

EXT 4 .322*** .381*** .421*** -         

EXT 5 .283*** .391*** .345*** .314*** -        

EXT 6 .339*** .282*** .320*** .410*** .506*** -       

EXT 7 .246*** .348*** .329*** .355*** .312*** .306*** -      

EXT 8 .205*** .343*** .555*** .410*** .311*** .263*** .330*** -     

EXT 9 .301*** .233*** .309*** .277*** .261*** .323*** .213*** .241*** -    

EXT 10 .421*** .272*** .224*** .363*** .283*** .301*** .366*** .258*** .221*** -   

EXT 11 .336*** .611*** .389*** .406*** .435*** .361*** .344*** .373*** .294*** .344*** -  

EXT 12 .278*** .382*** .361*** .402*** .495*** .470*** .321*** .297*** .219*** .353*** .425*** - 

Sum .579*** .658*** .637*** .669*** .659*** .651*** .594*** .595*** .521*** .589*** .706*** .668*** 

The inter-item correlations of the social support (SS) scale 

 1 2 3 4 5 6 7 8 9 10 11 12 

SS 1 -            

SS 2 .285*** -           

SS 3 .497*** .147*** -          

SS 4 .372*** .457*** .375*** -         

SS 5 .352*** .399*** .292*** .626*** -        

SS 6 .526*** .276*** .504*** .309*** .345*** -       

SS 7 .508*** .173*** .528*** .272*** .370*** .662*** -      

SS 8 .336*** .424*** .261*** .580*** .536*** .391*** .279*** -     

SS 9 .423*** .444*** .333*** .580*** .584*** .344*** .369*** .519*** -    

SS 10 .486*** .130*** .466*** .303*** .332*** .451*** .474*** .220*** .396*** -   

SS 11 .323*** .352*** .210*** .495*** .446*** .233*** .183*** .432*** .514*** .235*** -  

SS 12 .511*** .142*** .435*** .249*** .294*** .446*** .502*** .204*** .385*** .586*** .298*** - 

Mean .693*** .547*** .623*** .721*** .719*** .682*** .657*** .668*** .756*** .630*** .602*** .623*** 

Note: ***p < .001. 
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Table 23. The inter-item correlations of mental wellness 

The inter-item correlations of the mental ill-being (MI) scale 

 1 2 3 4 5 6 7 8 9 10     

MI 1 -              

MI 2 .608*** -             

MI 3 .606*** .629*** -            

MI 4 .539*** .585*** .599*** -           

MI 5 .578*** .619*** .633*** .649*** -          

MI 6 .479*** .537*** .557*** .559*** .649*** -         

MI 7 .560*** .597*** .637*** .626*** .672*** .757*** -        

MI 8 .673*** .564*** .647*** .604*** .644*** .595*** .719*** -       

MI 9 .603*** .560*** .626*** .663*** .622*** .635*** .748*** .722*** -      

MI 10 .600*** .610*** .628*** .670*** .709*** .631*** .703*** .683*** .690*** -     

Mean .767*** .771*** .804*** .793*** .831*** .785*** .862*** .844*** .843*** .851***     

The inter-item correlations of the mental well-being (MW) scale 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

MW 1 -              

MW 2 .820*** -             

MW 3 .762*** .726*** -            

MW 4 .517*** .574*** .527*** -           

MW 5 .580*** .585*** .568*** .498*** -          

MW 6 .582*** .538*** .585*** .526*** .550*** -         

MW 7 .385*** .420*** .367*** .341*** .393*** .503*** -        

MW 8 .427*** .408*** .489*** .424*** .423*** .626*** .485*** -       

MW 9 .521*** .546*** .467*** .495*** .443*** .471*** .368*** .434*** -      

MW 10 .491*** .547*** .467*** .397*** .490*** .418*** .346*** .434*** .595*** -     

MW 11 .540*** .503*** .458*** .384*** .476*** .391*** .366*** .378*** .538*** .637*** -    

MW 12 .420*** .511*** .405*** .407*** .456*** .344*** .364*** .409*** .467*** .529*** .601*** -   

MW 13 .471*** .520*** .435*** .521*** .427*** .344*** .308*** .332*** .519*** .501*** .598*** .611*** -  

MW 14 .546*** .608*** .515*** .488*** .466*** .435*** .316*** .420*** .493*** .564*** .513*** .638*** .605*** - 

Mean .795*** .818*** .771*** .706*** .730*** .732*** .593*** .666*** .725*** .725*** .721*** .699*** .704*** .746*** 

Note: *** p < .001. 
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Appendix 3: The ANOVA tests 

Table 24. The effects of extraversion and social support on mental wellness  

Source Type III Sum of 

Squares 

df Mean 

Square 

F Sig. Partial 

Eta 

Squared 

Corrected Model 211.767a 12 17.647 28.523 .000 .413 

Intercept 242.507 1 242.507 391.961 .000 .446 

Extraversion 15.935 1 15.935 25.755 .000 .050 

Social support 83.270 1 83.270 134.589 .000 .217 

Extraversion × Social support 1.095 1 1.095 1.770 .184 .004 

Gender 3.191 1 3.191 5.158 .024 .010 

Age 1.681 1 1.681 2.717 .100 .006 

Education .781 1 .781 1.262 .262 .003 

Income 12.008 1 12.008 19.409 .000 .038 

Marital status 1.361 1 1.361 2.200 .139 .004 

Work status 2.919 1 2.919 4.718 .030 .010 

Internet use for work 1.666 1 1.666 2.693 .101 .005 

Internet use for leisure 12.732 1 12.732 20.578 .000 .041 

Years of Internet use 1.867 1 1.867 3.018 .083 .006 

Error 301.308 487 .619       

Total 11329.518 500         

Corrected Total 513.075 499         

Note: a. R Squared = .413 (Adjusted R Squared = .398) 
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Table 25. The effects of extraversion and social support on PVL  

Source Type III Sum of 

Squares 

df Mean 

Square 

F Sig. Partial 

Eta 

Squared 

Corrected Model 163.628a 12 13.636 10.121 .000 .200 

Intercept 106.521 1 106.521 79.064 .000 .140 

Extraversion .006 1 .006 .005 .946 .000 

Social support 102.277 1 102.277 75.914 .000 .135 

Extraversion × Social support 4.061 1 4.061 3.014 .083 .006 

Gender 4.178 1 4.178 3.101 .079 .006 

Age .931 1 .931 .691 .406 .001 

Education 10.481 1 10.481 7.780 .005 .016 

Income .137 1 .137 .102 .750 .000 

Marital status 1.636 1 1.636 1.214 .271 .002 

Work status .711 1 .711 .527 .468 .001 

Internet use for work .727 1 .727 .540 .463 .001 

Internet use for leisure 11.723 1 11.723 8.702 .003 .018 

Years of Internet use .037 1 .037 .027 .869 .000 

Error 656.122 487 1.347       

Total 6250.734 500         

Corrected Total 819.750 499         

Note: a. R Squared = .200 (Adjusted R Squared = .180) 

Table 26. The effects of extraversion and PVL on CIU  

Source Type III Sum of 

Squares 

df Mean 

Square 

F Sig. Partial 

Eta 

Squared 

Corrected Model 228.945a 12 19.079 14.599 .000 .265 

Intercept 125.413 1 125.413 95.965 .000 .165 

Extraversion 9.418 1 9.418 7.206 .008 .015 

PVL 149.183 1 149.183 114.154 .000 .190 

Extraversion × PVL .803 1 .803 .615 .433 .001 

Gender .446 1 .446 .341 .559 .001 

Age 4.310 1 4.310 3.298 .070 .007 

Education .298 1 .298 .228 .633 .000 

Income .573 1 .573 .438 .508 .001 

Marital status .008 1 .008 .006 .936 .000 

Work status .236 1 .236 .180 .671 .000 

Internet use for work .011 1 .011 .008 .927 .000 

Internet use for leisure 19.683 1 19.683 15.062 .000 .030 

Years of Internet use 1.212 1 1.212 .928 .336 .002 

Error 636.438 487 1.307       

Total 6350.056 500         

Corrected Total 865.384 499         

Note: a. R Squared = .265 (Adjusted R Squared = .246) 
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Table 27. The effects of extraversion and CIU on negative outcomes  

Source 

Type III 

Sum of 

Squares 

df 
Mean 

Square 
F Sig. 

Partial 

Eta 

Squared 

Corrected Model 457.829a 12 38.152 40.420 .000 .499 

Intercept 87.806 1 87.806 93.024 .000 .160 

Extraversion .043 1 .043 .046 .831 .000 

CIU 377.022 1 377.022 399.429 .000 .451 

Extraversion × CIU 2.176 1 2.176 2.305 .130 .005 

Gender 9.354 1 9.354 9.910 .002 .020 

Age 1.433 1 1.433 1.518 .219 .003 

Education .171 1 .171 .182 .670 .000 

Income .222 1 .222 .235 .628 .000 

Marital status 1.628 1 1.628 1.725 .190 .004 

Work status .496 1 .496 .525 .469 .001 

Internet use for work .075 1 .075 .079 .779 .000 

Internet use for leisure 1.296 1 1.296 1.373 .242 .003 

Years of Internet use .346 1 .346 .367 .545 .001 

Error 459.680 487 .944       

Total 5020.667 500         

Corrected Total 917.509 499         

Note: a. R Squared = .499 (Adjusted R Squared = .487) 

Table 28. The effects of extraversion and negative outcomes on wellness 

Source 

Type III 

Sum of 

Squares 

df 
Mean 

Square 
F Sig. 

Partial 

Eta 

Squared 

Corrected Model 168.239a 12 14.020 19.800 .000 .328 

Intercept 221.213 1 221.213 312.412 .000 .391 

Extraversion 35.561 1 35.561 50.222 .000 .093 

Negative outcomes 42.297 1 42.297 59.734 .000 .109 

Extraversion × Negative outcomes 3.170 1 3.170 4.477 .035 .009 

Gender 2.492 1 2.492 3.519 .061 .007 

Age 1.560 1 1.560 2.203 .138 .005 

Education .008 1 .008 .011 .917 .000 

Income 16.357 1 16.357 23.100 .000 .045 

Marital status .443 1 .443 .625 .430 .001 

Work status 2.819 1 2.819 3.982 .047 .008 

Internet use for work 1.836 1 1.836 2.593 .108 .005 

Internet use for leisure 6.978 1 6.978 9.854 .002 .020 

Years of Internet use 5.183 1 5.183 7.319 .007 .015 

Error 344.836 487 .708       

Total 11329.518 500         

Corrected Total 513.075 499         

Note: a. R Squared = .328 (Adjusted R Squared = .311) 
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 Table 29. The effects of social support and PVL on CIU  

Source 
Type III Sum of 

Squares 
df 

Mean 

Square 
F Sig. 

Partial 

Eta 

Squared 

Corrected Model 268.790a 12 22.399 18.284 .000 .311 

Intercept 105.094 1 105.094 85.788 .000 .150 

Social support 49.485 1 49.485 40.394 .000 .077 

PVL 83.066 1 83.066 67.807 .000 .122 

Social support × PVL 1.017 1 1.017 .830 .363 .002 

Gender .247 1 .247 .202 .653 .000 

Age 2.557 1 2.557 2.087 .149 .004 

Education 1.013 1 1.013 .827 .364 .002 

Income 1.190 1 1.190 .971 .325 .002 

Marital status .007 1 .007 .005 .942 .000 

Work status .271 1 .271 .221 .638 .000 

Internet use for work .011 1 .011 .009 .925 .000 

Internet use for leisure 24.609 1 24.609 20.088 .000 .040 

Years of Internet use .175 1 .175 .143 .706 .000 

Error 596.594 487 1.225       

Total 6350.056 500         

Corrected Total 865.384 499         

Note: a. R Squared = .311 (Adjusted R Squared = .294) 

Table 30. The effects of social support and CIU on negative outcomes  

Source 
Type III Sum of 

Squares 
df 

Mean 

Square 
F Sig. 

Partial 

Eta 

Squared 

Corrected Model 490.594a 12 40.883 46.637 .000 .535 

Intercept 77.989 1 77.989 88.966 .000 .154 

Social support 34.485 1 34.485 39.339 .000 .075 

CIU 276.824 1 276.824 315.785 .000 .393 

Social support × CIU .950 1 .950 1.083 .298 .002 

Gender 7.562 1 7.562 8.626 .003 .017 

Age 1.106 1 1.106 1.261 .262 .003 

Education .001 1 .001 .001 .976 .000 

Income 1.143 1 1.143 1.304 .254 .003 

Marital status .705 1 .705 .805 .370 .002 

Work status .686 1 .686 .782 .377 .002 

Internet use for work .009 1 .009 .010 .921 .000 

Internet use for leisure 1.692 1 1.692 1.930 .165 .004 

Years of Internet use .000 1 .000 .000 .991 .000 

Error 426.915 487 .877       

Total 5020.667 500         

Corrected Total 917.509 499         

Note: a. R Squared = .535 (Adjusted R Squared = .523) 
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Table 31. The effects of social support and negative outcomes on wellness  

Source 

Type III 

Sum of 

Squares 

df 
Mean 

Square 
F Sig. 

Partial 

Eta 

Squared 

Corrected Model 205.037a 12 17.086 27.013 .000 .400 

Intercept 252.126 1 252.126 398.605 .000 .450 

Social support 67.230 1 67.230 106.289 .000 .179 

Negative outcomes 9.239 1 9.239 14.606 .000 .029 

Social support × Negative outcomes .928 1 .928 1.467 .226 .003 

Gender 3.581 1 3.581 5.661 .018 .011 

Age 2.931 1 2.931 4.634 .032 .009 

Education .535 1 .535 .846 .358 .002 

Income 15.966 1 15.966 25.242 .000 .049 

Marital status 1.137 1 1.137 1.797 .181 .004 

Work status 2.558 1 2.558 4.044 .045 .008 

Internet use for work 1.686 1 1.686 2.666 .103 .005 

Internet use for leisure 14.859 1 14.859 23.492 .000 .046 

Years of Internet use 2.217 1 2.217 3.505 .062 .007 

Error 308.037 487 .633       

Total 11329.518 500         

Corrected Total 513.075 499         

Note: a. R Squared = .400 (Adjusted R Squared = .385) 

Table 32. The effects of extraversion and social support on HIU cognitions 

Source 

Type III 

Sum of 

Squares 

df 
Mean 

Square 
F Sig. 

Partial 

Eta 

Squared 

Corrected Model 49.422a 12 4.119 6.615 .000 .140 

Intercept 231.880 1 231.880 372.417 .000 .433 

Extraversion 5.671 1 5.671 9.107 .003 .018 

Social support 14.596 1 14.596 23.442 .000 .046 

Extraversion × Social support 8.702E-05 1 8.702E-05 .000 .991 .000 

Gender .107 1 .107 .172 .679 .000 

Age 3.702 1 3.702 5.946 .015 .012 

Education .011 1 .011 .018 .893 .000 

Income 3.377 1 3.377 5.424 .020 .011 

Marital status 4.255 1 4.255 6.834 .009 .014 

Work status .028 1 .028 .044 .834 .000 

Internet use for work .857 1 .857 1.377 .241 .003 

Internet use for leisure .069 1 .069 .112 .738 .000 

Years of Internet use 1.497 1 1.497 2.404 .122 .005 

Error 303.224 487 .623       

Total 11508.530 500         

Corrected Total 352.646 499         

Note: a. R Squared = .140 (Adjusted R Squared = .119) 
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Table 33. The effects of extraversion and HIU cognitions on HIU behaviors  

Source 

Type III 

Sum of 

Squares 

df 
Mean 

Square 
F Sig. 

Partial 

Eta 

Squared 

Corrected Model 118.596a 12 9.883 18.303 .000 .311 

Intercept 134.371 1 134.371 248.850 .000 .338 

Extraversion 3.110 1 3.110 5.760 .017 .012 

HIU cognitions 42.377 1 42.377 78.481 .000 .139 

Extraversion × HIU cognitions 2.052 1 2.052 3.800 .052 .008 

Gender .704 1 .704 1.304 .254 .003 

Age .011 1 .011 .021 .885 .000 

Education 2.981 1 2.981 5.520 .019 .011 

Income 7.066 1 7.066 13.086 .000 .026 

Marital status .752 1 .752 1.392 .239 .003 

Work status .647 1 .647 1.198 .274 .002 

Internet use for work 6.638 1 6.638 12.294 .000 .025 

Internet use for leisure .658 1 .658 1.219 .270 .002 

Years of Internet use 1.314 1 1.314 2.434 .119 .005 

Error 262.964 487 .540       

Total 10685.090 500         

Corrected Total 381.560 499         

Note: a. R Squared = .311 (Adjusted R Squared = .294) 

Table 34. The effects of extraversion and HIU behaviors on positive outcomes  

Source 

Type III 

Sum of 

Squares 

df 
Mean 

Square 
F Sig. 

Partial 

Eta 

Squared 

Corrected Model 144.668a 12 12.056 14.515 .000 .263 

Intercept 179.427 1 179.427 216.030 .000 .307 

Extraversion 3.497 1 3.497 4.210 .041 .009 

HIU behaviors 89.274 1 89.274 107.486 .000 .181 

Extraversion × HIU behaviors .073 1 .073 .088 .767 .000 

Gender .174 1 .174 .209 .647 .000 

Age 3.681 1 3.681 4.432 .036 .009 

Education .476 1 .476 .573 .449 .001 

Income 2.342 1 2.342 2.819 .094 .006 

Marital status 2.955 1 2.955 3.558 .060 .007 

Work status 2.057 1 2.057 2.477 .116 .005 

Internet use for work .052 1 .052 .063 .802 .000 

Internet use for leisure .132 1 .132 .159 .690 .000 

Years of Internet use .617 1 .617 .742 .389 .002 

Error 404.484 487 .831       

Total 9838.639 500         

Corrected Total 549.152 499         

Note: a. R Squared = .263 (Adjusted R Squared = .245) 
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Table 35. The effects of extraversion and positive outcomes on wellness  

Source 

Type III 

Sum of 

Squares 

df 
Mean 

Square 
F Sig. 

Partial 

Eta 

Squared 

Corrected Model 133.006a 12 11.084 14.202 .000 .259 

Intercept 223.426 1 223.426 286.287 .000 .370 

Extraversion 37.740 1 37.740 48.358 .000 .090 

Positive outcomes 11.703 1 11.703 14.996 .000 .030 

Extraversion × Positive outcomes .174 1 .174 .222 .637 .000 

Gender 1.253 1 1.253 1.606 .206 .003 

Age .362 1 .362 .464 .496 .001 

Education .140 1 .140 .179 .673 .000 

Income 13.433 1 13.433 17.212 .000 .034 

Marital status .129 1 .129 .165 .685 .000 

Work status 1.834 1 1.834 2.351 .126 .005 

Internet use for work 2.290 1 2.290 2.935 .087 .006 

Internet use for leisure 12.484 1 12.484 15.997 .000 .032 

Years of Internet use 5.251 1 5.251 6.728 .010 .014 

Error 380.068 487 .780       

Total 11329.518 500         

Corrected Total 513.075 499         

Note: a. R Squared = .259 (Adjusted R Squared = .241) 

Table 36. The effects of social support and HIU cognitions on HIU behaviors  

Source 

Type III 

Sum of 

Squares 

df 
Mean 

Square 
F Sig. 

Partial 

Eta 

Squared 

Corrected Model 115.635a 12 9.636 17.647 .000 .303 

Intercept 138.935 1 138.935 254.437 .000 .343 

Social support .854 1 .854 1.564 .212 .003 

HIU cognitions 38.358 1 38.358 70.246 .000 .126 

Social support × HIU cognitions 1.579 1 1.579 2.891 .090 .006 

Gender .920 1 .920 1.685 .195 .003 

Age .081 1 .081 .148 .701 .000 

Education 2.646 1 2.646 4.846 .028 .010 

Income 8.095 1 8.095 14.825 .000 .030 

Marital status .717 1 .717 1.313 .252 .003 

Work status .728 1 .728 1.333 .249 .003 

Internet use for work 6.717 1 6.717 12.301 .000 .025 

Internet use for leisure 1.318 1 1.318 2.413 .121 .005 

Years of Internet use 1.386 1 1.386 2.539 .112 .005 

Error 265.925 487 .546       

Total 10685.090 500         

Corrected Total 381.560 499         

Note: a. R Squared = .303 (Adjusted R Squared = .286) 
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Table 37. The effects of support and HIU behaviors on positive outcomes 

Source 

Type III 

Sum of 

Squares 

df 
Mean 

Square 
F Sig. 

Partial 

Eta 

Squared 

Corrected Model 142.134a 12 11.845 14.172 .000 .259 

Intercept 186.172 1 186.172 222.756 .000 .314 

Social support .918 1 .918 1.099 .295 .002 

HIU behaviors 87.514 1 87.514 104.711 .000 .177 

Social support × HIU behaviors .092 1 .092 .110 .741 .000 

Gender .136 1 .136 .162 .687 .000 

Age 4.377 1 4.377 5.237 .023 .011 

Education .541 1 .541 .648 .421 .001 

Income 2.866 1 2.866 3.429 .065 .007 

Marital status 2.966 1 2.966 3.549 .060 .007 

Work status 1.948 1 1.948 2.331 .127 .005 

Internet use for work .036 1 .036 .044 .835 .000 

Internet use for leisure .003 1 .003 .004 .951 .000 

Years of Internet use .533 1 .533 .637 .425 .001 

Error 407.018 487 .836       

Total 9838.639 500         

Corrected Total 549.152 499         

Note: a. R Squared = .259 (Adjusted R Squared = .241) 

Table 38. The effects of social support and positive outcomes on wellness 

Source Type III 

Sum of 

Squares 

df Mean 

Square 

F Sig. Partial 

Eta 

Squared 

Corrected Model 206.896a 12 17.241 27.424 .000 .403 

Intercept 265.371 1 265.371 422.093 .000 .464 

Social support 108.917 1 108.917 173.241 .000 .262 

Positive outcomes 11.024 1 11.024 17.534 .000 .035 

Social support × Positive outcomes .715 1 .715 1.137 .287 .002 

Gender 3.233 1 3.233 5.142 .024 .010 

Age 1.946 1 1.946 3.095 .079 .006 

Education .474 1 .474 .753 .386 .002 

Income 11.753 1 11.753 18.694 .000 .037 

Marital status .860 1 .860 1.368 .243 .003 

Work status 2.107 1 2.107 3.351 .068 .007 

Internet use for work 2.102 1 2.102 3.343 .068 .007 

Internet use for leisure 18.623 1 18.623 29.622 .000 .057 

Years of Internet use 1.655 1 1.655 2.633 .105 .005 

Error 306.178 487 .629       

Total 11329.518 500         

Corrected Total 513.075 499         

Note: a. R Squared = .403 (Adjusted R Squared = .389) 
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Appendix 4: The multigroup SEM across social support 
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Figure 19. The multigroup analysis of the model initiated by extraversion 

Note: The group variable was social support. The control variables were added to the model but were omitted from the figure 
for graphic simplicity. The coefficients were standardized. All paths were significant at .001 except for the paths with 

information of p values. χ2 = 1671.134 (df = 776, p = .000), RMR = .153, RMSEA = .048, GFI = .832, AGFI = .758, CFI 

= .867, TLI = .819. Because the error variance of mental well-being was -.221 < 0 in the low social support group and the 
error variance of positive images was -.043 < 0 in the high social support group, the model solution was not admissible.  
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Appendix 5: Another way to synthesize HIU and PIU 

The following models treated the two dimensions of HIU cognitions and the three 

dimensions of HIU behaviors as latent variables rather than measurement variables 

and examined the mediating effect of these latent variables on the relation between 

sociability variables on mental wellness. 

The model specification occurred in several steps. In the first step, the full 

measurement models of HIU initiated by extraversion and social support were 

analyzed separately, and the results are shown below. 
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Mental 
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Figure 20. The full measurement model of HIU initiated by extraversion  

Note: The correlations between the above main variables were included in the analysis but were omitted 

from the figure for graphic simplicity. χ2
 = 1138.708 (df = 350, p = .000), GFI = .850, AGFI = .814, 

RMR = .117, PGFI = .684, CFI = .891, TLI = .874, RMSEA = .067. 
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Figure 21. The full measurement model of HIU initiated by social support  

Note: The correlations between the above main variables were included in the analysis but were omitted 

from the figure for graphic simplicity. χ2
 =1330.029 (df = 377, p = .000), GFI = .833, AGFI = .795, RMR 

= .113, PGFI = .676, CFI = .876, TLI = .857, RMSEA = .071. 

 

In the second step, the reduced measurement models of HIU initiated by 

extraversion and social support were analyzed, as the full measurement model did not 

have high model fit. The modification indices indicated that the error terms of two 

positive image items had MI > 70 and positive outcome items had MI > 60. The four 

items were removed from further analyses.  

The reduced measurement model of HIU initiated by extraversion had chi-square 

= 703.513, df = 248 (p = .000), GFI = .894, AGFI = .861, RMR = .114, PGFI = .682, 

CFI = .924, TLI = .909, and RMSEA = .061. The reduced measurement model of 

HIU initiated by social support had chi-square = 885.370, df = 271 (p = .000), GFI 

= .872, AGFI = .835, RMR = .113, PGFI = .673, CFI = .905, TLI = .886, and 

RMSEA = .067. 

In the third step, the structural models of HIU were built based on the reduced 

measurement models because the reduced model had better fit compared to the full 

model. 
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Figure 22. The structural model of HIU initiated by extraversion 
Note: - - -> indicates an insignificant path.  indicates a significant path. The control variables were 

included in the analysis but were omitted from the figure for graphic simplicity. χ2
 = 1035.689 (df = 412, 

p = .000), GFI = .885, AGFI = .834, RMR = .101, PGFI = .613, CFI = .913, TLI = .881, RMSEA = .055 
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Figure 23. The structural model of HIU initiated by social support 

Note: ---> indicates an insignificant path.  indicates a significant path. The control variables were 

included in the analysis but were omitted from the figure for graphic simplicity. χ2
 = 1175.368 (df = 444, 

p = .000), GFI = .875, AGFI = .823, RMR = .093, PGFI = .617, CFI = .903, TLI = .870, RMSEA = .057. 

 

In the fourth step, the full measurement models of PIU initiated by extraversion 

and social support were built.  
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Figure 24. The full measurement model of PIU initiated by extraversion 

Note: PVL = Preference for Virtual Life. CIU = Compulsive Internet Use. The correlations between the 

above main variables were included in the analysis but were omitted from the figure for graphic 

simplicity. χ2
 = 1168.199 (df = 221, p = .000), GFI = .815, AGFI = .769, RMR = .140, PGFI = .653, CFI 

= .898, TLI = .883, RMSEA = .093. 
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Figure 25. The full measurement model of PIU initiated by social support 

Note: PVL = Preference for Virtual Life. CIU = Compulsive Internet Use. The correlations between the 

above main variables were included in the analysis but were omitted from the figure for graphic 

simplicity. χ2
 = 1259.398 (df = 242, p = .000), GFI = .813, AGFI = .768, RMR = .116, PGFI = .656, CFI 

= .896, TLI = .881, RMSEA = .092. 

  

In the fifth step, the reduced measurement models of PIU initiated by 

extraversion and social support were analyzed, as the full measurement model did not 

have high model fit. The modification indices indicated that the error terms of two 

PVL items had MI > 100, two PVL items had MI > 50, and the error terms of two 

CIU items had MI > 80. The six items were removed from further analyses.  

The reduced measurement model of PIU initiated by extraversion had chi-square 

= 478.082, df = 110 (p = .000), GFI = .896, AGFI = .855, RMR = .136, PGFI = .644, 

CFI = .944, TLI = .930, and RMSEA = .082. The reduced measurement model of PIU 

initiated by social support had chi-square = 549.802, df = 125 (p = .000), GFI = .889, 

AGFI = .849, RMR = .094, PGFI = .650, CFI = .939, TLI = .925, and RMSEA = .083. 
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In the sixth step, the structural models of PIU were built based on the reduced 

measurement models because the reduced model had better fit compared to the full 

model. 
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Figure 26. The structural model of PIU initiated by extraversion 

Note: All paths were significant at .01. The control variables were included in the analysis but were 

omitted from the figure for graphic simplicity. χ2
 = 613.260 (df = 223, p = .000), GFI = .914, AGFI 

= .864, RMR = .112, PGFI = .581, CFI = .948, TLI = .924, RMSEA = .059. 
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Figure 27. The structural model of PIU initiated by social support  

Note: All paths were significant at .01. The control variables were included in the analysis but were 

omitted from the figure for graphic simplicity. χ2
 = 762.420 (df = 247, p = .000), GFI = .898, AGFI 

= .844, RMR = .092, PGFI = .587, CFI = .935, TLI = .907, RMSEA = .065. 

 

In the seventh step, the synthesized structural models of HIU and PIU were built 

based on the above HIU and PIU structural models.  
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Figure 28. The structural synthesized model initiated by extraversion 

Note: - - -> indicates an insignificant path.  indicates a significant path. The control variables were 

included in the analysis but were omitted from the figure for graphic simplicity. χ2
 = 2339.480 (df = 934, 

p = .000), GFI = .834, AGFI = .792, RMR = .178, PGFI = .663, CFI = .898, TLI = .877, RMSEA = .055. 
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Figure 29. The structural synthesized model initiated by social support 

Note: - - -> indicates an insignificant path.  indicates a significant path. The control variables were 

included in the analysis but were omitted from the figure for graphic simplicity. χ2
 = 2532.883 (df = 980, 

p = .000), GFI = .823, AGFI = .779, RMR = .177, PGFI = .659, CFI = .891, TLI = .869, RMSEA = .056. 

 

Compared to the final synthesized model proposed in the study, the above two 

structural models did not improve the model fit. Instead, they were more complex; 

therefore, they were not selected as final models. 

 



166 

 

국문초록 

 

인터넷 이용이 정신 웰니스에 미치는 영향: 

문제적 인터넷 이용(PIU) 모델과 건강한 인터넷 이용(HIU) 모델의 통합 

 

서울대학교 대학원 

언론정보학과 

애 명 

 

선행 연구에서 크라우트와 동료들(Kraut et al., 2002)은 인터넷의 이용이 사회성이 

높은 사람들의 정신 웰니스(mental wellness)는 향상시키는 반면에(the rich-get-richer), 

사회성이 낮은 사람들의 정신 웰니스는 악화시킴(the poor-get-poorer)을 발견하였다. 

크라우트와 동료들은 커뮤니케이션 목적(communication purposes)과 비 

커뮤니케이션 목적(non-communication purposes)의 인터넷 이용이 사회성과 정신 

웰니스 간에 매개효과를 일으키기 때문에 the rich-get-richer와 the poor-get-

poorer과정을 일으킴을 설명했다. 그러나 그 후의 연구자들은 커뮤니케이션 목적과 

비 커뮤니케이션의 목적의 인터넷 이용이 매개효과로 작용함을 검증하지 

못하였다. 이에 대한 대안으로, 본 연구에서는 두 가지 매개변수로 문제적 인터넷 

이용(Problematic Internet Use, PIU)과 건강한 인터넷 이용(Healthy Internet Use, HIU)을 

제안하는데, 이를 통해 the rich-get-richer와 the poor-get-poorer 현상이 동시에 

일어남을 설명할 수 있을 것이다. 이 연구에서는 PIU와 HIU의 통합 모델을 

제시한다. 이 모델에서 사회성은 외향성(extraversion)과 지각된 사회적 

지지(perceived social support)로 표현됨을 각각 검증하였다. 정신 웰니스는 정신 

일빙(mental ill-being)의 부재와 정신 웰빙(mental well-being)의 존재의 두 가지 

차원으로 구성된다. 여기서 PIU는 인지적 요소인 가상 세계를 선호하는 

성향(preference for virtual life, PVL)과 행위적 요소인 강박적 인터넷 이용(compulsive 

Internet use, CIU), 그리고 부정적 결과(negative outcomes)로 구성된다. 그리고 HIU는 

HIU 인지, HIU 행위, 그리고 긍정적 결과(positive outcomes)로 구성된다. HIU 

인지는 긍정적 이미지(positive images)와 현실투자인식(reality-investing cognitions)을 

포함하고, HIU 행위는 오프라인 지인과의 연계(offline-tie connecting), 지식의 

추구(knowledge seeking), 그리고 오락에 대한 자아 통제(entertainment self-

regulating)를 포함한다. 모델을 검증하기 위해 500명의 한국인 인터넷 사용자를 

대상으로 설문 조사를 실시하였다. 그 결과, 사회성이 외향성으로 표현된다고 
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했을 때에는 PIU와 HIU의 매개효과가 모두 유의미했고, 외향성이 정신건강에 

미치는 영향의 약 26%를 매개할 수 있다는 것을 밝혀냈다. 외향성이 낮은 

사람들은 가상 세계를 선호하는 성향(PVL)을 보이며, 이러한 PVL이 강박적 

인터넷 사용(CIU)을 야기한다. 또한 CIU는 현실 생활에 부정적 결과를 가져오고, 

이러한 부정적 결과는 결국 정신 웰니스를 악화시키게 된다. 한편, 사회성이 높은 

사람들은 HIU 인지를 더 많이 드러내며, 이러한 HIU 인지는 HIU 행위를 

유발한다. 결과적으로 HIU 행위는 현실 생활에 긍정적인 영향을 가져오고, 그 

결과 정신 웰니스를 향상시킬 수 있을 것이다. 사회성이 사회적 지지로 

표현된다고 보았을 때에는 HIU의 매개효과만이 유의미했고, HIU와 PIU는 사회적 

지지가 정신건강에 미치는 영향의 약 13%를 매개할 수 있었다. 통합 모델에서 

HIU와 PIU의 매개효과는 사람들의 사회성에 따라 다르게 나타났다. 사회적 

지지와 정신 웰니스 간에 PIU의 매개효과는 외향적인 사람에게서는 유의미하게 

나타났지만, 내향적인 사람에게서는 드러나지 않았다. 그리고 사회적 지지와 정신 

웰니스 간에 HIU의 매개효과는 외향적인 사람보다는 내향적인 사람에게서 더 

현저하게 드러났다. 결과에 관한 해석과 앞으로의 연구 방향은 본문에 더 깊이 

논의되어 있다. 

 

 

주요어 : 건강한 인터넷 이용, 문제적 인터넷 이용, 정신 웰니스, 외향성, 사회적 

지지 
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