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ABSTRACT

Interactions between media use and psychological well-being have
been described using two major paradigms: a deficiency paradigm
that sees individual use of media as a compensation for
unsatisfactory face-to-face interactions, and a global use paradigm, in
which media use is viewed as universal and therefore parallel to face-
to-face behavior (Tsao, 1996). Research into the use of social

networking sites (SNSs), such as Facebook, provides opportunities to contrast the predictions of
the two paradigms. Comparisons of online and offline connectivity in university students
supported the global use paradigm. Students reporting larger numbers of confidants and time
spent face-to-face also had the greater number of Facebook friends. Both online and offline
connectivity was negatively correlated with subjective loneliness.

Investigations into the correlates of Internet behaviors have their roots in a long history of the
use of media and the relationship of that use to human connectivity. For most of our history,
connectivity meant face-to-face interaction. Given the fact that our brains have changed little
since our time as hunter-gatherers, it is possible that deviations from these face-to-face habits
will have significant effects on well-being. Some technological advances have brought people
closer together, such as the ability to write a letter to a distant loved one, while others, like the
printed word, stimulated a retreat from face-to-face social interaction. Today’s technology habits,
especially the use of the Internet and mobile devices, have implications for social interaction that
will probably require extensive research to reach full understanding, of which our investigations
into Facebook use form only a small part.

Interactions between media use and psychological well-being have been described using two
major paradigms: a deficiency paradigm that sees individual use of media as a compensation for
unsatisfactory face-to-face interactions, and a global use paradigm, in which media use is viewed
as universal and therefore parallel to face-to-face behavior (Tsao, 1996). Research into the use of
social networking sites (SNSs), such as Facebook, provides opportunities to contrast the
predictions of the two paradigms. Does online social connectivity parallel offline connectivity as
predicted by the global use paradigm? Or does the online social environment elicit a different set
of social behaviors than the offline social environment, as predicted by the deficiency paradigm?
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A critical aspect of psychological well-being is the perception of being socially connected.
Without this perception, people experience loneliness (Cacioppo & Patrick, 2008). University
students, especially those who are in their first year, are likely to experience significant loneliness
as they adjust to their new environment (Cutrona, 1982). These same university students are also
likely to use SNSs, and Facebook in particular (Ellison, Steinfield, & Lampe, 2007). The global
use paradigm predicts that college students would evidence similar social connectivity in both
their virtual and face-to-face environments, whereas the deficiency paradigm predicts that lonely
students’ online behavior would reflect efforts to compensate for less than satisfactory face-to-
face social connectedness. To examine this issue, we compared patterns of use of the social
networking site Facebook with patterns of offline social connectivity.

Positive and Negative Outcomes of Internet Use on
Psychological Well-being
Throughout the history of technological developments in media, two dominant and competing
paradigms have emerged to explain the relationships between face-to-face interactions and
parasocial interactions, such as identifying with a television character or chatting with a stranger
online (Tsao, 1996). The deficiency paradigm sees parasocial interaction as a surrogate for face-
to-face interactions, which would lead to predictions that the least socially connected would be
more likely to use parasocial interactions. In contrast, the global use paradigm suggests that
parasocial interaction is a universal human behavior, and the quality and extent of a person’s
face-to-face interactions would not predict his or her use of parasocial technologies.

The emergence of the Internet as a means of parasocial interaction was followed quickly by a
series of negative anecdotal reports. Stoll’s (1995) Silicon Snake Oil decried the effects of this new
medium while describing lives ruined by technology. Turkle (1995) argued that players of online
role-playing games would neglect their real lives in order to live in the virtual world. Online
activity garnered an even more negative reputation following publication of a study by Kraut et
al. (1998). These researchers provided families with computers and Internet access. Twelve to 24
months later, the families appeared to have higher rates of depression and loneliness, and lower
rates of social involvement. This study exemplified Tsao’s deficiency paradigm, as the authors
concluded ‘by using the Internet, people are substituting poorer quality social relationships for
better quality relationships’ (Kraut et al., 1998, p. 1029). Subsequent research continued to favor
the deficiency paradigm. Nie and Erbring (2002) reported that the amount of time spent on the
Internet was negatively correlated with the amount of time spent in face-to-face interactions with
family members. Their typical respondent spent 3 hours per day online, which correlated with a
70 minute decrease in the amount of time spent with family members.

Other reports emerged, however, suggesting that the deficiency model might not apply in all
cases. In a large Pew Survey (2002), Internet users were found to have larger social networks
than those who did not use the Internet. Gross and colleagues (2002, 2004) reported no
significant correlations between time spent online and depression, loneliness, anxiety, or
perceived friendship. The stereotype of the socially deficient Internet user no longer appeared to
be accurate.

Although Gross et al. (2002, 2004) found that Internet time was unrelated to several measures of
psychological well-being, a persistent group of heavy Internet users did seem to be having
problems. Dittmann (2002) confirmed the Gross et al. findings, but noted that loneliness
appeared higher among participants who not only spent a lot of time online (more than 40 hours
per week), but preferred online interaction to face-to-face or telephone communications. The
heaviest Internet users were more likely to demonstrate shyness, loneliness, and dissociation
(Kubey, Lavin, & Barrows, 2001; Ofosu, 2001).

All total, only a few studies out of the body of knowledge regarding the effects of Internet use on
psychological well-being demonstrated any negative effects. The majority either showed no effect
(Fogel, Albert, Schnabel, Ditkoff, & Neugut, 2003; Franzen, 2000; Gross, 2004; Leung, 2002), or
that Internet use was correlated with better well-being (Cheng, Wigand, & Nilan, 2000; Clark,
2002; Fogel, 2002; Sa'adiah, 2002). Some studies even claimed that negative psychological well-
being could be improved by Internet use (Shaw & Gant, 2002; White, et al., 2002; White, et al.,
1999). These findings are more consistent with Tsao’s global use paradigm, which suggests that
Internet use has become a universal experience as opposed to serving as a deliberate strategy for
remediating a perceived deficiency. A zero correlation between Internet use and psychological
well-being would be expected if people were equally likely to use the Internet regardless of the
quality of their current state of well-being.

An additional challenge facing researchers who wish to explore the impact of Internet use is the
rapidly changing nature of the technology and the services provided. In the mid to late 1990s,
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email, gaming, chat rooms, listservs, and information search predominated. Today’s phenomenal
growth in social media provides a completely different environment for investigating correlations
between psychological well-being and Internet use.

Social Networking Sites (SNSs)
The developing Internet has incorporated aspects of all previous communication technologies
(Bargh & McKenna, 2004). People can experience music and video online, much as they have
done with radio and television. Online gaming extends the concept of single-player video games,
and often incorporates chat as well. Email, chat, and instant messaging provide the rapid,
personal communication previously provided by the telephone.

Of all of the technologies currently available, the advent of social networking sites (SNSs)
provides one of the most fertile grounds for studying interactions between Internet use and
psychological well-being. SNSs have been defined as “web-based services that allow individuals
to (1) construct a public or semi-public profile within a bounded system, (2) articulate a list of
other users with whom they share a connection, and (3) view and traverse their list of
connections and those made by others within the system” (boyd & Ellison, 2008, p. 211). SNSs
typically differ from previous online technologies in significant ways. Unlike chat rooms and
some email, SNSs are “nonymous” as opposed to anonymous (Zhao, Grasmuck, & Martin, 2008).
Use of SNSs generally augments existing social relationships, as opposed to forming new ones
(Ellison, et al., 2007).

One of the most popular of the current SNSs is Facebook, launched in 2004 by a Harvard
student, Mark Zuckerberg. On most American college campuses, in excess of 90 percent of all
undergraduates participate (Lampe, Ellison, & Steinfeld, 2007). Much of the initial research on
Facebook and other SNSs has focused on issues of identity presentation and privacy. More
recently, researchers have begun to investigate the impact of personality characteristics and self-
esteem on Facebook use (Steinfield, Ellison, & Lampe, 2008). However, Ross et al. (2008)
suggested that ‘personality defined by the Five-Factor approach may be too broad and not be the
best way to understand specific Internet behaviors’ (p. 582). Instead, our research revisits Tsao’s
deficiency and global use paradigms in the context of SNS use to discover whether lonely people
use this new aspect of the Internet differently than more connected people.

Loneliness
Solitary confinement is among the worst punishments human beings inflict on one another.
Social isolation has profound negative effects on health, from reduced lifespan in the fruit fly,
Drosophila melanogaster, to decreased anti-inflammatory responses and survival rates in mice
following induced stroke (Cacioppo & Hawkley, 2009). Feelings of loneliness might have evolved
as a signal to human beings that their social connections are in need of repair (Cacioppo &
Patrick, 2008). University students, particularly in their first year, are especially susceptible to
feelings of loneliness (Cutrona, 1982).

Previous investigations of the relationships between loneliness and media use suggested that
lonely people do attempt to compensate by watching television, listening to radio, reading
magazines, or going to a movie (Rokach, 1990; Rook & Peplau, 1982; Schultz & Moore, 1984).
However, it remains unclear whether SNSs provide the same respite from loneliness as these
more traditional media.

This phenomenon provides researchers with an opportunity to investigate the relationships
between student loneliness and their patterns of use of SNSs, and Facebook in particular. If
Tsao’s deficiency paradigm holds, we would expect the loneliest students to attempt to
compensate for their loneliness through their online interactions. The global use paradigm would
predict that obstacles to feeling connected in everyday life may exist in virtual environments as
well.

RQ: What relationships exist between loneliness and measures of online and offline connectivity?

Method

Sample and survey administration

A convenience sample of 124 (30 male and 94 female) undergraduate students enrolled in
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general education psychology courses at a large public university in California served as
participants. Participants ranged in age from 18 to 24 years, with a mean age of 19.82 years.
Students reported being in their first through sixth years at the university, with a modal response
of being in the second year (33.1 percent). Fifty-three percent reported living in an off-campus
house or apartment, 44 percent reported living in a campus dormitory, and 2 percent lived at
home with parents. Participants reported living with between zero and 8 roommates, with the
modal response being 3 (39.5 percent).

Instruments were administered during regular class sessions to volunteers. A single
questionnaire assessed demographic variables (age, gender, year in college), questions related to
connectivity (living arrangements, number of roommates, club participation, participation in
religious services, participation in a committed relationship, number of confidants, time spent
face-to-face with friends and family, time spent using phone to communicate with friends and
family), participation in the social networking service Facebook (number of friends, number of
“close” Facebook friends, site checking, time spent, and services used, e.g. private messages or
post photos), and the UCLA Loneliness Scale (Russell, 1996), which was not labeled as such.

Variables of Interest

We were primarily interested in relationships between subjective loneliness, as measured by the
UCLA Loneliness Scale, and measures of offline and online social connectivity comprised of face-
to-face, phone, and Facebook interactions.

The UCLA Loneliness Scale

Although subsets of the UCLA Loneliness Scale items have been found to be valid and reliable
measures of subjective, self-reported loneliness (Stepanikova, Nie, & He, 2010), we used the
entire 20-item scale. The resulting Chronbach’s alpha for the scale was .902, which falls within
the .89 and .94 range reported by Russell (1996).

Offline Connectivity

A self-report questionnaire assessed several aspects of offline social connectivity typical of
university students. Participants reported year in college, as first year students might experience
less connectivity than students who had been in residence longer, particularly given our
administration of the instrument during the Fall term. Other questions assessed living
circumstances (dorm, at home with parents, other off-campus, fraternity/sorority house),
number of roommates, number of clubs or organizations of which the participant was a member,
frequency of attendance at religious services, and participation in a committed relationship.
Participants were asked to indicate their number of confidants, defined in the questionnaire as
“people you could tell anything to.”

Participants were asked to estimate the number of times in the past week that they discussed
personal issues with a confidant, and how much time they spent in face-to-face interactions with
friends and family and communicating with friends and family using a phone. Previous research
suggests that global recall measures can provide useful information about socializing activities
(Stepanikova et al., 2010).

Online Connectivity

The same self-report questionnaire asked participants to note whether or not they used the SNS
Facebook. If so, participants noted the number of friends they listed on their profile, how many
of these friends they considered to be “close,” and which services (posting messages, joining
groups, learning about events, etc.) they used. Global recall once again was used to ask
participants how frequently they check their Facebook site each day, how much time they spend
actively on Facebook (as opposed to leaving it running while doing other work or stepping away
from the computer), how many times they use Facebook to share very personal information with
a close friend, and how much time they spend interacting with close Facebook friends.

Analytic Strategy

Bootstrapping is a type of resampling technique (Simon, 1999) that has recently become more
feasible for behavioral scientists due to increasing speed and efficiency of contemporary
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computers and the inclusion of a bootstrapping module in the PASW18 statistics package.
Bootstrapping has particular advantages when the normality of a distribution is unknown or
other assumptions required by analytical statistics are unknown. Bootstrapping was used for all
statistical analyses conducted in this study.

The influence of demographic variables (gender, age, year in school, etc.) on loneliness was
assessed using t-tests and ANOVA. For the purposes of the ANOVA analyses, scores on the UCLA
Loneliness Scale were binned as follows (Russell, 1996): scores ≤ 28 represents low loneliness
(LL), scores between 29-45 represents medium loneliness (ML), and scores ≥ 46 represent high
loneliness (HL). Correlations were computed for measures of offline and online connectivity and
loneliness.

Results
The mean score of participants on the UCLA Loneliness Scale was 37.78, which falls in the range
of medium loneliness, and is consistent with previous findings among university students. Russell
(1996) reported a mean of 40.08 from his sample of 487 undergraduates at another public
university in California. Using the binning criteria listed above, 17 participants (15 percent) were
in the HL group, 79 (70 percent) were in the ML group, and 17 (15 percent) were in the LL group.
Eleven participants did not complete the entire UCLA Loneliness Scale and were excluded from
further analysis.

The vast majority of our participants (95 percent) reported being active participants on
Facebook. Unlike results reported by Russell (1996), the current sample did not differ in
loneliness based on gender (t = .637, d.f. = 121, p = .525). In addition to gender, other
demographic variables showed no significant relationships with loneliness: age (F = .600, d.f. =
6, 115, p = .730), year in school (F = 1.224, d.f. = 5, 117, p = .302), participation in a committed
relationship (t = -1.334, d.f. = 121, p = .185), attendance at religious services (F = .494, d.f. = 3,
199, p = .687), participation in clubs and organizations (F = .780, d.f.= 2, 120, p =.461), living
arrangements (F =2.503, d.f. = 2, 120, p = .086), number of roommates (F = 1.427, d.f. = 2, 120,
p = .244), and number of Facebook services used (e.g. private messaging, chat, posting photos,
etc.; F = .174, d.f. = 2, 120, p = .841).

Table 1.  UCLA Loneliness Scores as a function of demographic variables.

We assessed several variables related to social connectivity, including self-reported numbers of
confidants, total number of Facebook friends, and number of “close” Facebook friends.
Participants reported having between 1 and 15 confidants, with a mean of 4.38, between 15 and
1100 Facebook friends, with a mean of 374.91, and between 1 and 75 “close” Facebook friends,
with a mean of 14.5. The number of confidants was significantly correlated with the number of
total Facebook friends (Spearman’s rho = .213, p < .05) and the number of “close” Facebook
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friends (Spearman’s rho = .386, p < .001). Reported numbers of total and close Facebook friends
were significantly correlated (Spearman’s rho = .429, p < .001). Scores on the UCLA Loneliness
Scale were significantly and negatively correlated with number of confidants (Spearman’s rho = -
.232, p < .05) and total number of Facebook friends (Spearman’s rho = -.282, p < .01), but not
with the number of “close” Facebook friends (Spearman’s rho = -.123, p = .204) or with the ratio
of “close” to total Facebook friends (Spearman’s rho = .042, p = .665).

Figure 1.  Mean number of reported confidants as a function of low loneliness (LL), medium
loneliness (ML), or high loneliness (HL) as measured by the UCLA Loneliness Scale (Russell,
1996).

Figure 2.  Mean number of reported Facebook friends as a function of low loneliness (LL),
medium loneliness (ML), or high loneliness (HL) as measured by the UCLA Loneliness Scale
(Russell, 1996).

Figure 3.  Scores on the UCLA Loneliness Scale (Russell, 1996) were negatively correlated with
reported numbers of confidants, Facebook friends, and time spent interacting with others face-
to-face. 

UCLA Loneliness scores were evaluated as a function of reported time spent face-to-face with
friends and family, time spent communicating with friends and family using a phone, and time
spent on Facebook. Participants reported spending an average of 6.17 hours per day in face-to-
face interactions with friends or family members and an average of 1.37 hours per day
communicating with friends and family using a phone. They reported spending an average of just
under one hour per day (.8953 hours) actively using Facebook. UCLA Loneliness scores were
significantly and negatively correlated with face-to-face time (Spearman’s rho = -.236, p < .05),
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but were not correlated with either time spent on using a phone (Spearman’s rho = -.173, p =
.068) or Facebook (Spearman’s rho = -.076, p = .427).

Table 2.  Measures of online and offline connectedness as a function of UCLA Loneliness
scores.

Discussion
Parallel to findings reported by Cutrona (1982) and Russell (1996), university students in the
current study reported a significant degree of loneliness, with only 17 percent of participants
having “low” loneliness and the mean (37.78) falling in the “moderate” range. Consequently,
university students continue to be at significant risk for the negative physical and psychological
outcomes of loneliness (Cacioppo & Patrick, 2008).

Consistent with previous reports, the vast majority (95 percent) of the current participants
reported being actively involved with Facebook (Ellison, Steinfield, & Lampe, 2007). The high
levels of SNS use among college students might represent efforts to maintain “social capital,”
defined as the resources obtained through relationships with other people (Coleman, 1988), by
remaining connected with pre-existing networks of friends and family (Ellison, Steinfield, &
Lampe, 2007). Loneliness did not significantly affect the likelihood of participation on Facebook
(X2 = 6.48, d.f. = 4, p = .166). Of the six participants who reported no current, active
participation in Facebook, none were in the LL group, 3 were in the ML group, and 3 were in the
HL group. The non-using ML participants represented only 4 percent of the ML group, whereas
the non-using HL participants represented 18 percent of the HL group. Given the very small
numbers of non-participants, larger samples might illuminate this relationship further.

Loneliness was related to several indicators of offline social connectedness assessed in this study,
including number of confidants and time spent face-to-face with friends and family. Russell
(1996) reported significant negative correlations between the number and quality of relationships
reported by his elderly participants and their scores on the UCLA Loneliness Scale. McPherson,
Smith-Lovin, and Brashears (2006) reported that in 2004, Americans were three times as likely
to report having no one with whom to discuss important matters as in 1985. The mode in 1985
was three confidants, whereas the mode in 2004 was zero. Clearly, as a culture, we are moving in
a direction of being less connected. The current university participants fared somewhat better
than Americans as a whole. Their mean number of reported confidants was 4.38 and the mode
was 3 confidants. It would be refreshing to think that the connectedness provided by SNSs such
as Facebook might reverse the trends observed by McPherson, Smith-Lovin, and Brashears
(2006), but this might also be an age-related variable. It is possible that younger people would
report more confidants than the population as a whole, given their proximity to parents and
siblings. Reported numbers of confidants was negatively correlated with UCLA Loneliness scores.
Further research will be necessary to determine whether a failure to establish relationships with
confidants increases loneliness, or whether feelings of loneliness disrupt a person’s connectivity
with potential confidants. Time reported spent in face-to-face interactions with friends and
family was also negatively correlated with loneliness, but time spent communicating via phone
was not.

An online parallel to the confidants measure was our question about participants’ numbers of
Facebook friends. SNSs like Facebook are unique in that people typically interact with people
they have met offline rather than using the technology to meet new people, as was the case in
most chat rooms (Ellison, Steinfield, & Lampe, 2007). However, a ‘friend’ on an SNS might be
defined more broadly than the usual use of the word (Tong, Van der Heide, Langwell, & Walther,
2008). We wanted to see if a person’s self-reported number of Facebook friends would show the
same correlations with loneliness as the offline measures of confidantes. This did turn out to be
the case, as a significant negative correlation was found between loneliness scores and number of
self-reported friends. These findings suggest that many of the obstacles to feeling connected in
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everyday life exist in online social communities as well.

Evolutionary psychologists have suggested that social networks are a regular function of
neocortical capacity, and that the limit on human social networks is 150 connections, or the so-
called “Dunbar’s number” (Hill & Dunbar, 2003). Although our student sample reported a mean
number of Facebook friends well outside this limit (374.91), it is interesting to note that overall,
the average Facebook user’s number of friends is 130 (Facebook, 2010). It is also interesting to
note that ratios of confidants to Dunbar’s number (4:150 or .03) are quite similar to the ratios
between our participants’ reported close and total Facebook friends (14.5:374 or .038). Although
speculative at this point, these similarities suggest that human beings have an underlying
sociability that is expressed regardless of medium.

Conclusions
We began our investigation with the question of whether participation in SNSs such as Facebook
fits the expectations of Tsao’s deficiency or global use paradigms more closely. Given the finding
of parallel loneliness in both online and offline domains, it appears that the global use paradigm
is more appropriate for understanding SNS participants. The most lonely participants do not
appear to be finding more ‘friends’ online as a means of compensating for their real-world
experiences. Quite the opposite is true. In addition, the overwhelming quantity of SNS use among
college students is more consistent with the global use paradigm, which sees Internet use as
universal, as opposed to a realm inhabited by people who are somehow different than non-users.

It is likely that the “nonymous” aspect of Facebook and other SNSs contributes to the similarities
between online and offline social connectedness observed in the current study, and that
participation in anonymous venues, like chat rooms, might not produce the same outcomes. It is
becoming increasingly important to distinguish between “time spent online” and the types of
online activities in which people engage in their time online, as these seem to have quite diverse
relationships with measures of psychological well-being, including loneliness. Irena Stepanikova
and her colleagues (2010) reported that increased loneliness and reduced life satisfaction were all
particularly correlated with large amounts of time spent on instant messaging (IM), chat rooms,
and newsgroups, all of which can be accessed anonymously.

Limitations and Future Research
The current investigation was limited by its convenience sample of university students as well as
our inability to ask additional follow-up questions to the items in our questionnaire. These
limitations can be addressed by future research incorporating more representative samples,
individual interviews, and focus groups.

Although widely used in the psychological literature, self-report data can be subject to distortion.
Future research on SNSs could incorporate “checks” of actual numbers of friends and the use of
diary methods to confirm time spent in online and offline socialization (Stepanikova, et al.,
2010).
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