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Abstract Anincrease in the use of online technology among
adolescents has influenced their sense of connectedness in
various ways. Some studies suggest that there are positive
aspects of online technology, especially in providing opportu-
nities for youth to develop and maintain a sense of connect-
edness in an online environment, while other studies suggest
that young people’s use of online technology creates the
opposite and leads to feelings of loneliness, depression and
social anxiety, and creates mental health challenges among
adolescents. Although a substantial number of studies suggests
that young people stay in the digital landscape for social
activities, there have been few studies that have addressed its
effects on feelings of connectedness and mental health. This
study reports the findings of a systematic review of recent
research addressing the associations between adolescents’
sense of social connectedness and Internet technology use.
Adolescents are becoming accustomed to technology and
remaining in the virtual playground in part to experience the
positive reinforcement of social connections. Although Internet
technology might provide additional opportunities for adoles-
cents to seek emotional connection with friends and school, this
study suggests that real-life social skills are still a necessary
foundation for them to use technology in a beneficial way.
Taken collectively, the articles reviewed suggest that adults
who interact with youth should incorporate Internet technology
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into their work, and consider the development of a digital
landscape to promote adolescents’ social connectedness.
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Introduction

Social connectedness plays an essential role in the everyday
lives of adolescents and is a key to positive personal devel-
opment, lifestyle, and general health (Barber and Schluterman
2008; Stoddard et al. 2011; Uchino et al. 1996). Researchers
have found that a higher level of social connectedness among
adolescents not only contributes as a protective factor against
an array of risk behaviors but also fosters more positive
mental health outcomes by decreasing feelings of anxiety,
depression, and loneliness (Beam et al. 2002; DuBois and
Silverthorn 2005; Hawkins et al. 1999; Zimmerman et al.
2002). Further, the degree of connectedness to the different
social domains (i.e., family, school, friends and community)
in adolescence is not only a factor for their positive devel-
opment, lifestyle, and general health behaviors, but also a
predictor of their sense of well-being in adulthood (Olsson
et al. 2013). Walton and Cohen (2011) argue that an ado-
lescent’s sense of social connectedness is generated by a
process that seeks to create a social linkage to their social
world—a world that includes self-identity formation, feelings
of belonging, personal interests and motivated behaviors.
Adolescents actively seek this sense of connectedness; if
support is received to achieve this connectedness, the con-
nectedness itself can positively contribute to their mental
health and likely positively affect their future behaviors.

An increase in the use of Internet technology among
adolescents has influenced their behaviors to seek a sense
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of connectedness in various ways. The ecological envi-
ronment for the digital generation has shifted from a focus
on only physical surroundings to a digital landscape where
adolescents spend their time within virtual playgrounds on
a regular basis. The Pew Research Center (2013) reported
that 93 % of young people use the Internet at least occa-
sionally. A national survey reported that 95 % of all
teenagers ages 12—17 years are online in the United States
(Madden et al. 2013). This suggests that adolescents are
becoming increasingly well-versed in technology and the
digital landscape, where virtual playgrounds are part of the
social environment and a common destination for adoles-
cents. Bers (2012) proposed that one of the features of
technology is the creation of a digital landscape playground
where adolescents are able to construct a sense of con-
nection. Thus, Internet technology can be viewed as a
potentially effortless, integrated, and automated way to
provide a space in a digital landscape for adolescents to
construct their social connectedness.

Although a substantial number of studies suggest that
young people engage in the digital landscape for social
activities, there have been few studies that have addressed,
in a systematic way, the effects of adolescents’ Internet
technology use on their sense of connectedness. Some
research suggests that there are positive aspects of Internet
technology, especially in providing opportunities for
individuals to develop and maintain a sense of connect-
edness in an online environment (Grieve et al. 2013). Boyd
(2008) argues that Internet technology provides adoles-
cents a space to explore identity formation, negotiate sta-
tus, and socially engage with their peers. On the other
hand, other researchers argue that young people’s use of
Internet technology leads to the opposite of feelings of
connection, resulting in depression, anxiety, and loneliness
that can create mental health challenges among adoles-
cents (Irvine 2009; Pierce 2009). The literature is not clear
regarding the implications of using technology among
adolescents. Therefore, we set to examine the relationship
that exists between these factors (i.e., use of Internet
technology and connectedness and use of Internet tech-
nology and mental health) by answering the overall
research questions: What is the relationship between
adolescents’ Internet technology use and their sense of
connectedness? and What is the relationship between
adolescents’ online Internet technology and their levels of
depression, anxiety, and loneliness? We do this by
engaging in a systematic review of the existing body of
literature as described below.

Internet Technology

People use Internet technology for various purposes
including seeking information, entertainment, commerce,
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communication, and creating new relationships (Sum et al.
2008). The notion of “Internet technology” was originally
derived from the concept of information technology.
Information technology refers to the distribution of infor-
mation using delivery technologies such as television,
telephones, and computers. Internet technology expands on
the concept of information distribution by incorporating the
exchange of information into its definition. Mistler-Jackson
and Songer (2000) argue that the initial use of Internet
technology was designed to permit communication through
interaction with one another instead of simply transmitting
information. The term “Internet technology” refers to the
utilization of electronic devices for interpersonal interac-
tions and communications (Mistler-Jackson and Songer
2000). Bringing these perspectives together, Internet tech-
nology use among adolescents as used in this review refers
to the utilization of electronic devices connected to the
Internet for interpersonal relations, interactions and com-
munications within their ecological environment in their
daily life (Mistler-Jackson and Songer 2000). The
increased use of Internet technologies has created new
capabilities for communication and interaction with ado-
lescents’ ecological environment, which in turn has led
many adolescents to spend a significant amount of time
online interacting with friends (Mistler-Jackson and Songer
2000; Sum et al. 2008).

Conceptualization of Social Connectedness
and Mental Health

Social connectedness is a critical aspect of human life,
particularly critical in the formative years. Social con-
nectedness becomes a major mechanism by which ado-
lescents learn how to interact with their social
environment, as well as with their sense of self. Under-
standing the ways in which adolescents spend their daily
lives is important, particularly as it relates to their sense of
connectedness within their social environment. Research-
ers have found that a higher level of social connectedness
among adolescents not only constitutes a potential protec-
tive factor against an array of risk behaviors, but also
fosters improved mental health outcomes by decreasing
feelings of anxiety, depression, and loneliness (Beam et al.
2002; DuBois and Silverthorn 2005; Hawkins et al. 1999;
Zimmerman et al. 2002). The definition of adolescent
social connectedness as used in this review refers to the
positive bonds, interactions and relationships with people,
places, and things in an adolescent’s ecological environ-
ment (Karcher 2011).

Improvements in mental health achieved through
enhanced social connectedness should be expected to
reflect positive bonds, interactions and relationships with
people, places, and things in an adolescent’s ecological
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environment, and result in lower levels of depression,
anxiety and loneliness. The feelings of depression, anxiety,
and loneliness among adolescents are significantly
decreased upon individuals’ higher levels of social con-
nectedness (Beam et al. 2002; DuBois and Silverthorn
2005; Hawkins et al. 1999; Zimmerman et al. 2002). These
mental health problems are postulated to be improved
through enhanced social connectedness. Three specific
mental health challenges thought to be improved by
enhanced social connectedness—depression, anxiety and
loneliness—were also targeted in selecting research to be
reviewed.

The Current Study

A relatively small number of studies have been produced in
the themes explored here. This is an indicator of breadth of
the literature surrounding youth Internet technology use,
the development of social connectedness, and the mental
health circumstances of such adolescents. Given the
increase in Internet use by adolescents and the increase in
mental health challenges facing youth populations, this
area of research holds importance.

This review reports the findings of a systematic review
of recent research examining the associations between
adolescents’ Internet technology use and their social con-
nectedness, as well as their levels of depression, anxiety
and loneliness.

Methods

We engaged in a systematic review of the literature focused
on Internet technology usage among adolescents and
specific implications of adolescents’ sense of connected-
ness and their levels of depression, anxiety, and loneliness.
To avoid possible selection bias, criteria for this systematic
review were developed with the intent of locating all
directly relevant articles.

Database Search

The data for this review consisted of articles from the
following five online databases: CINAHL, ERIC, Psy-
chology and Behavioral Sciences Collection, Science and
Technology Collection and the refined EBSCO Social
Sciences database. The initial search was narrowly con-
strued in conceptual and logical terms: (adolescent OR
adolescence) + (social connectedness OR sense of con-
nectedness) + (depression OR anxiety OR loneli-
ness) + (Internet technology). This search returned no
articles.

However, the use of a more broadly-construed search
included the following keywords: (teenager OR young
people OR youth OR adolescents OR adolescence + (on-
line technology OR Internet technology OR social media
OR social network OR social networking) + (social con-
nectedness OR connectedness OR connection or connect
OR relationship OR relationships OR friendship) +
(mental health OR depression OR anxiety OR loneliness).
This second search resulted in the identification of 268
articles.

The resulting group of 268 articles was defined as the
initial pool. The need for an additional, more broadly-
construed, iteration illustrates an interesting characteristic
of this literature: the rubric used by scholars doing work
relevant to this theme is far from standardized.

Inclusion and Exclusion Criteria

The 268 articles retrieved in the initial search were then
filtered through three specific inclusion/exclusion criteria.
Articles were excluded if they were (1) not published in
English, (2) not published in an academic journal and (3)
not published after 1980. A total of 32 articles were
excluded in this selection step. Two were excluded because
of publication date and 30 appeared in non-academic out-
lets. After this first screening, 236 articles remained for
further review.

The second screening involved sifting the abstracts of
the remaining 236 articles so as to narrow the study to
research (1) most directly relevant to the selected sub-
stantive focus, and (2) that used systematic methods that
would permit robust inferences. To accomplish this, four
additional inclusion criteria were applied: (1) an unam-
biguous focus on adolescents, (2) the use of experimental
or observational research designs in the studies reviewed,
(3) an explicit focus on social connectedness and its
potential impacts on depression, anxiety and/or loneliness,
and (4) the treatment of Internet technology use as a causal
factor, or prospective intervention. If it was not clear from
the abstract whether the criteria were met, the article was
included in the final screening process. The inclusion and
exclusion criteria used for this systematic review are pro-
vided below (see Table 1).

A total of 220 articles were excluded in the second round.
Nineteen articles were excluded because they did not focus
specifically on adolescents (e.g., they dealt with young
adults, college students), or did not have at least experi-
mental and observational research design (e.g., meta-anal-
ysis). A total of 101 articles were excluded because the
outcomes treated in the articles were not the three mental
issues we are focusing on (e.g., they dealt with adjustment,
suicide, wellbeing, or other mental health issues). One
hundred articles were excluded because Internet technology
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Table 1 Sample inclusion and exclusion criteria

Criteria Inclusion Exclusion

Intervention  Internet use, social media, social network, instant messaging and Phone text, video, game play, Internet addiction and online
email entertainment

Outcomes Social connectedness, connectedness, friendship, relationship, Bullying, attitude, health behavior, satisfaction, personality,

mental health issues for depression, anxiety, loneness, social

isolation

Methodology

mental health

Sampling Adolescence or teenagers or youth or young people
Language English
Sources Academic journal
Published Studies from 1980 to current
date

Experimental and observational research that seeks to investigate
Internet technology on adolescent social connectedness and

self-perception, adaptability, self-efficacy, resilience,
cognition, suicide

Literature review, meta-analysis, non-peer reviewed
literature, expert opinion and magazines

Young adult, college student, adult, elder, child
Not English

Magazine, Dissertation, Reviews and Reports
Studies before 1980

use was not treated as an intervention or prospective causal
factor in the study. After this second screening, 16 articles
remained for further review.

For the third round screening process, the same inclu-
sion criteria from the second screening were applied, but
now to the full text of each article. After full text screening
of the 16 articles, four were excluded on the basis of the
intervention or age group criterion, resulting in a final
sample size of n = 12.

The Three-Tier Screening Process

The inclusion/exclusion procedures listed above served as
the first round of screening in the three-tier process. For the
screening process, the PRISMA flow chart developed by
Liberati et al. (2009) was used to determine eligible articles
to be included in the final analysis. The flowchart in Fig. 1
depicts the number of articles identified during the sys-
tematic review and indicates the number of included and
excluded articles.

A total of 12 studies satisfied the above criteria for
inclusion in the review (see Table 2 for summary).

Results
Sample Characteristics and Locations

The smallest sample size studied in the included articles
was n = 15 and the largest, n = 1684. The subjects
included early adolescents (from 11 years) to late adoles-
cents (21 years). Two of the twelve studies had male-only
samples and/or were recruited from non-school settings
(Delonga et al. 2011; Lim et al. 2013). The remaining ten
studies involved mixed-gender samples and recruitment
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was from schools. The participants in one study had
physical disabilities, and the subjects in the other study
were identified as bisexual. For both of these groups, the
research indicated that cyberspace could be a consequential
setting for adolescents with special backgrounds. Three
studies were conducted each in the United States and
Australia, and one study was conducted in each of six
countries—Finland, Taiwan, Korea, Serbia, Belgium and
Singapore. The collective breadth of these studies permits
drawing defensible inferences about some of the charac-
teristics of the growing trend among adolescents regarding
use of Internet technology.

Seven of the twelve studies indicated that an adoles-
cent’s cyber-relationship is an extension of offline con-
nections and potentially correspond to a real life
relationship (Dempsey et al. 2009; Donchi and Moore
2004; Gross et al. 2002; Huang and Yang 2013; Lim et al.
2013; Punamikia et al. 2009; Raghavendra et al. 2012).
Cyberspace becomes a supportive opportunity for the
extension connections that increases connections with
friends and peers (Lim et al. 2013; Raghavendra et al.
2012). In other words, the negative peer interactions (i.e.,
cyberbullying) may be difficult to cut-off with the
extension cyber-relationships (Dempsey et al. 2009).
Also, adolescents who tend to portray oneself as loveable
online fail to achieve success in cyber-relationship when
they have poor social skills and the lack of social confi-
dence in the real worlds (Donchi and Moore 2004; Gross
et al. 2002; Huang and Yang 2013; Punamikia et al.
2009).

Perhaps, not surprisingly, the outlets in which the
respective studies were published conform to the charac-
teristics of the sample of subjects. For example,
Raghavendra et al. (2012) conducted a study on partici-
pants with physical disabilities and published the research
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0 articles identified through the

database search with 4 subject term
(adolescent OR adolescence, social connectedness
OR sense of connectedness, depression OR anxiety
OR loneliness and Internet technology)

Redefine keywords for searching:

1) teenager OR young people OR youth OR adolescents OR

adolescence; 2) online technology OR Internet technology

OR Social media OR social network OR social networking;

3) social connectedness OR connectedness OR connection or

connect OR relationship OR relationships OR friendship;

l and 4) mental health OR depression OR anxiety OR
loneliness.

~

/

n=0

268 articles identified through the
database search with redefined 3
keyword

32 articles excluded because of published date (n=2)
and sources (n=30) criteria

/

n=268
|
* 236 after first round

236 articles remain to read in order to
determine inclusion.

220 articles excluded because of sampling and research
design (n=19), outcomes (n=101) and intervention
n=236 (n=100) criteria

l 16 after second round

,16 art1ples read in order to determine 4 articles excluded after reading the full article.
inclusion.

n=16 12 after third round

!

12 articles met the inclusionary

12 articles excluded after reading the full article.

criteria. 1 » | 2 qualitative studies
n=12 10 quantitative studies Final N=12
Fig. 1 Flow of articles through the systematic review
Table 2 Summary of study articles
References n Age Gender Recruit Location Type of study (Methodology)
Banjanin et al. (2015) n =336  Mean age 18 Mixed School Serbia Quantitative (Survey)
Frison and Eggermont (2015) n =910 Mean age 15 Mixed School 96 % Belgium Quantitative (Survey)
Huang and Yang (2013) n = 608 13-18 Mixed School Taiwan Quantitative (Survey)
Lim et al. (2013) n = 36 13-18 Male only Counseling center  Singapore Qualitative (Interview)
Park et al. (2012) n = 795 12-13 Mixed School Korea Quantitative (Survey)
15-16
Raghavendra et al. (2012) n=15 11-18 Mixed School Australia Qualitative (Interview)
Delonga et al. (2011) n =49 14-19 Male only  Youth program USA Quantitative (Survey)
Holtz and Appel (2011) n = 205 10-14 Mixed School Australia Quantitative (Survey)
Dempsey et al. (2009) n=1684 11-16 Mixed School USA Quantitative (Survey)
Punamaikia et al. (2009) n = 478 10-13 Mixed School Finland Quantitative (Survey)
Donchi and Moore (2004) n = 336 15-21 Mixed School Australia Quantitative (Survey)
Gross et al. (2002) n = 130 11-13 Mixed School USA Quantitative (Survey)

in Technology and Disability. Delonga et al. (2011)

Study Design and Publishing

recruited a sample from a Lesbian, Gay, Bisexual, and

Transgender (LGBT) community center, and the study was

published in Sexual Addiction and Compulsivity.

Study designs for the articles included both qualitative and

quantitative approaches. Two of the 12 articles—the two
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referred to directly above—utilized qualitative approaches.
Ten articles were quantitative studies that utilized cross-
sectional surveys. Specifically, one study collected mixed-
method data and included a combination of survey
responses and daily personal reports (Gross et al. 2002).
The daily report was considered supplemental to the survey
responses.

Four of the 12 studies came from sources specialized in
computer use. One was focused on computer use in education
and published in Journal of Educational Computing (Huang
and Yang 2013); three dealt more broadly with the impact of
computer use on human behavior were published in Com-
puters in Human Behavior (Banjanin et al. 2015; Frison and
Eggermont 2015; Lim et al. 2013); and one publication was in
the field of disability studies and published in Technology and
Disability (Raghavendra et al. 2012).

The outlets for other seven studies were carried out
within the scope of adolescent development included
Australian & New Zealand Journal of Psychiatry (Park
et al. 2012), Behaviour Change (Donchi and Moore 2004),
Internal Journal of Behavioral Development (Punamékia
et al. 2009), the Journal of Adolescence (Holtz and Appel
2011), the Journal of Social Issues (Gross et al. 2002),
Psychology in the Schools (Dempsey et al. 2009), and.
Sexual Addiction and Compulsivity (Delonga et al. 2011)

Study Content Focus

Each of the articles reviewed yielded findings relevant to
Internet technology use and its relationship to adolescents’
social connectedness and mental health regarding levels of
depression, anxiety and loneliness. Six articles illustrated
the influence of Internet technology use in adolescent
social connectedness (Donchi and Moore 2004; Gross et al.
2002; Holtz and Appel 2011; Lim et al. 2013; Punamikia
et al. 2009; Raghavendra et al. 2012). A total of 10 out of
12 studies examined the influence that Internet technology
has on the mental health of adolescents (Banjanin et al.
2015; Delonga et al. 2011; Dempsey et al. 2009; Donchi
and Moore 2004; Frison and Eggermont 2015; Gross et al.
2002; Holtz and Appel 2011; Huang and Yang 2013;
Punamaikia et al. 2009). Below is a summary to describe
the findings of articles and yield the results of this review
(see Table 3).

The relationships between adolescents’ Internet tech-
nology use and their connectedness to friends, school and
family were determined through the findings of reviewing
articles. The two studies that focused on school connect-
edness found that this connectedness was improved by
Internet technology use (Gross et al. 2002; Raghavendra
et al. 2012). According to these studies, young people use
the Internet to seek out additional opportunities to interact
with school-based peers. Four of the five studies contended
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that Internet technology use promotes connectedness
among friends (Donchi and Moore 2004; Gross et al. 2002;
Lim et al. 2013; Raghavendra et al. 2012). The exception
was the study completed by Punamikia et al. (2009), in
which the use of Internet technology was said to lead
adolescents toward poor peer relationships. However,
young people rarely used the Internet to communicate with
their family members. Specifically, two of three studies
indicated no association between adolescents’ Internet
technology use and the sense of family connections (Holtz
and Appel 2011; Raghavendra et al. 2012) and one con-
cluded adolescents’ Internet technology use leads to weak
relationships with parents (Punamikia et al. 2009). Inter-
estingly, researchers often used the term “cyber-relation-
ship” to define an adolescent’s connection and interactions
with Internet technology, and suggest that adolescents
consciously seek to manage their relationship with the
Internet (Gross et al. 2002; Huang and Yang 2013).
Overall, the review of these articles leads to the conclusion
that Internet technology use is associated with friends and
school connectedness but not family connectedness.

The review also focused on literature that sought to link
adolescents’ Internet technology use to mental health
problems including levels of depression, anxiety and
loneliness. Regarding the levels of depression, four of the
five studies concluded that there is no association between
the use of Internet technology and feelings of depression
(Banjanin et al. 2015; Dempsey et al. 2009; Frison and
Eggermont 2015; Holtz and Appel 2011), and only one of
five studies found a relationship between these two vari-
ables (Park et al. 2012). Two of three studies concluded the
greater the Internet technology use, the higher the level of
anxiety (Delonga et al. 2011; Gross et al. 2002); one study
determined that there was no association (Holtz and Appel
2011) between Internet technology use and social anxiety.
Five of six studies found the greater the Internet technology
use, the higher the level of loneliness (Delonga et al. 2011;
Donchi and Moore 2004; Gross et al. 2002; Huang and
Yang 2013; Punamikia et al. 2009), but one showed no
association (Holtz and Appel 2011). Overall, these articles
do not support the notion that Internet technology con-
tributes positively to an adolescent’s mental health by
lowering levels of depression, anxiety or loneliness.

Discussion

This study sought to clarify confusion related to Internet
technology use and adolescent social connectedness
revealed in the literature through an in-depth systematic
article review addressing the influence of adolescents’
Internet technology use on their social connectedness and
association with varying mental health issues. The review
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Table 3 Summary of results by domain focus

Subject Domain # of Results References
Studies
Internet School 2 studies 2 out of 2 found school connectedness improved Gross et al. (2002); Raghavendra et al.
technology use (positive) (2012)
and social No negative association found
connectedness . . .
Friends/peers 5 studies 4 out of 5 found technology promoted Donchi and Moore (2004); Gross et al.
connectedness among peers (positive) (2002); Lim et al. (2013);
Raghavendra et al. (2012)
1 out of 5 found technology led to poor peers Punamikia et al. (2009)
relationships (negative)
Family 3 studies  No positive association found
1 out of 3: found technology led to weak parents Holtz and Appel (2011); Punamikia
relationships (negative) 2 out of 3: no associations et al. (2009); Raghavendra et al.
found between technology use and connectedness (2012)
to family (negative)
Internet Depression 5 studies 1 out of 5: found technology led to feeling of Park et al. (2012)
technology use depression (positive)
and mental 4 out of 5: no associations found between Banjanin et al. (2015); Dempsey et al.
health technology use and feeling of depression (2009); Frison and Eggermont
(negative) (2015); Holtz and Appel (2011)
Anxiety 3 studies 2 out of 3: found technology promoted the feeling of Delonga et al. (2011); Gross et al.
anxiety (positive) (2002)
1 out of 3: no associations found between Holtz and Appel (2011)
technology use and feeling of anxiety
Loneliness 6 studies 5 out of 6: found technology led to the feeling of Delonga et al. (2011); Donchi and

loneliness (positive)

1 out of 6: no negative association found

Moore (2004); Gross et al. (2002);
Huang and Yang (2013); Punamikia
et al. (2009)

Holtz and Appel (2011)

revealed that adolescents participate in virtual playgrounds
in part to experience positive reinforcement of social
connection. Recall that the concept of cyberspace was used
to describe a space for adolescents to interact and connect
by using social networks. In a previous study, it has been
reported that 84 % of adolescent use Instant Message (IM)
either by cell phone or personal computer to communicate
with their friends (Gross et al. 2002). The convenience of
IM provided an accessible pathway for adolescents to
maintain connections, both with school acquaintances and
with peers (i.e., personal friends). The advantages of the
usage of Internet technology in promoting adolescents’
sense of connection is not only a way to significantly
increase the accessibility of networks of friends, but it is
also an accepted medium by adolescents for them to
maintain and manage their relationships with peers and
friends (Dempsey et al. 2009; Gross et al. 2002; Holtz and
Appel 2011; Huang and Yang 2013). The digital generation
has extended their space for socialization from physical
surroundings to a digital landscape and recognized cyber-
space as a pervasive domain for their socialization process.

On the other hand, the negative impacts from relation-
ships in the physical world were also difficult to reverse, or

compensate for, through the use of Internet technology
(Lim et al. 2013). This is true in spite of the positive
relationships between Internet technology use and adoles-
cent friend and school connectedness that were found in
this review, and which are consistent with previous studies
(Grieve et al. 2013; Irvine 2009; Pierce 2009). Adolescents
find it difficult to distance themselves, for example, from
bullying or otherwise delinquent peers, in part because it is
easy to transfer, or project, their real-life social network
into cyberspace. The virtues of convenient accessibility to
friends brought by Internet technology are thus both a
positive and a negative element. This is consistent with
previous studies that reveal the potential positive impacts
of technology use among adolescents which should be
recognized and cultivated even though the challenge exists
for young people to avoid negative influences while using
technology (Austin et al. 2006; Livingstone 2008). In
addition, adolescents did not use Internet technology to
communicate with their family members while they did
take advantage of Internet technology to seek connections
with school and friends (Holtz and Appel 2011;
Raghavendra et al. 2012). The negative effects of dis-
tancing adolescents from family with adolescents’ Internet
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technology use at home is another issue that needs to be
addressed (Punamikia et al. 2009). Whether the use of
Internet technology promotes adolescents’ sense of con-
nectedness to certain domains, adolescents need additional
relationship management skills, as well as knowledge of
technology, to maintain positive relationships with their
social environment in day-to-day life and to protect their
personal privacy and safety in the digital landscape.

Internet technology use can be viewed as an additional
opportunity for adolescents to develop their self-identifi-
cation and social skills when the technology is utilized
effectively with purposeful design. The three studies
focused on adolescents with physical disabilities or bisex-
ual identity found basis for viewing Internet technology use
as a source of psychological support (Delonga et al. 2011;
Lim et al. 2013; Raghavendra et al. 2012). However,
Internet surfing was found to give adolescents excuses to
escape from their real-life social environment (Punamikia
et al. 2009) and can lead to more problematic behaviors
such as online gaming addiction and compulsive Internet
use. Adolescents who overemphasize connecting online
with friends are often unable to handle real-life relation-
ships, and have feelings of loneliness (Delonga et al. 2011;
Donchi and Moore 2004; Huang and Yang 2013). Teen-
agers who have internal feelings of loneliness work espe-
cially hard at creating appealing online profiles. Their
effort may be to achieve success in cyberspace given that
they are not experiencing success in this area in offline
settings. The differences between one’s self-image in real,
face-to-face life and one’s self-image in cyberspace can
create dissonance, and result in feelings of loneliness when
they interact with the social environment. Thus, the
strength of self-identity developed from their social envi-
ronment becomes critical for adolescents to avoid mental
health problems that can result from the use of Internet
technologies.

Researchers found that online connections were often an
extension of offline connections (Gross et al. 2002; Lim
et al. 2013; Raghavendra et al. 2012). A stronger sense of
online connectedness was linked to having friends or
acquaintances known through school, sporting clubs or
family. An adolescent’s real life social network critically
conditions the relationship between Internet technology use
and adolescents’ level of social connectedness, and can
influence that relationship in a positive way. The essential
elements based on real life are necessary to obtain their
expected outcomes. An adolescent’s real life [as opposed to
virtual] social network is critically important for deter-
mining to what extent cyber-relationships will develop in a
positive way. Again, the research reviewed here reveals
both positive and negative aspects of Internet technology
use among adolescents. The potential advantages of
Internet technology use among adolescents also depend on
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two other aspects of this use: whom they interact with and
what they are doing. Though Internet technology might
provide additional opportunities for adolescents to seek
connection, social networks and skills based on real life [as
opposed to virtual] are still a necessary foundation for them
to use technology in a beneficial way.

Instead of ignoring or pre-emptively sanctioning an
adolescent’s felt needs for Internet technology use, adults
should develop proactive strategies to assist adolescents in
exploring the virtual landscape. The focus needs to be on
cultivating the positive, rather than seeking to preclude the
negative. This may be complicated by the fact that Internet
use contributes to an adolescent’s social connectedness
with friends, but not with family. In some respects, youth
who engage in social behavior on the Internet require
coaching similar to coaching received in sports. Before
adolescents successfully “play” in the virtual digital
landscape, they need basic skills acquired through practice.
Youth programs originating in the local community or
schools are natural sources of distinct real-life social net-
works for adolescents, and could be the basis for extending
relationships into cyberspace. Adolescents can be expected
to spontaneously take advantage of the Internet to stay
connected with these distinct social groups. For adolescents
in the digital generation, youth need to include cyberspace
relationship management skills, as well as technology
knowledge, in program design. Youth programs already
provide positive contexts to guide adolescents in develop-
ing self-identity and social skills. The attributes of Internet
technology can allow the positive impacts from youth
programs for adolescents to be enhanced and perhaps
enable a prolonged influence on an adolescent’s connect-
edness maintenance.

There are some reasons to believe that views of the
impacts of Internet technology on adolescents are changing
from negative foci (e.g., cyberbullying) to potential positive
developments (e.g., better formation of self-identify). The
“black box” element in Internet technology use—the fact that
we can see inputs and outputs, but not processes—cannot be
expected to keep adolescents from using Internet technology.
Researchers believe that well-designed activities in the digital
landscape can be key factors in encouraging adolescents to
construct developmental assets that lead to positive outcomes
(Bers 2012). The potential benefits and challenges in using
virtual playgrounds to promote adolescents’ sense of con-
nectedness and contribute positively to their mental health
need further research, exploration and discussion. The find-
ings from this systematic review provide a basis for further
discussion and inquiry regarding both the positive and neg-
ative dimensions of Internet technology use, and the role of
adults, parents, practitioners, and researchers, in guiding and
providing frames of reference for an adolescent’s Internet
technology use.
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The current study has limitations. First, this study
resulted from the selection of only articles that have been
published in academic journals. In doing so, other findings
regarding the relationship between Internet technology use
and mental health indicators may have been missed if
reported in other places such as magazines, program
reports, or community reports. Second, there is also the
likelihood that articles were missed due to the constraints
of the search. As noted earlier, the breadth of formulation
of the searches had a distinct effect on the number of
articles retrieved. Because there is no consensus on what
defines an adolescent, studies whose populations might
reasonably be considered adolescents may not have been
included.

Conclusion

This study is unique given its focus on the positive side of
Internet technology use in promoting adolescents mental
health (i.e., sense of connectedness), instead of problematic
behaviors (e.g., Internet addiction). Despite its limitations,
this review reports the findings that the use of Internet
technology leads to an increased sense of connectedness to
friend and school, while at the same time increasing levels
of anxiety and loneliness among adolescents. The potential
positive impacts of technology use among adolescents
should be recognized, cultivated, further examined, and
developed to provide young people additional support in
the digital landscape.

Findings from this study hold important implications for
both research and practice by proposing the essential ele-
ments to reinforce adolescents’ sense of connectedness for
positive cyber-relationships. Only a relatively small amount
of research has discussed how adolescents’ social skills
based on real life are critically important for their expected
outcome in the digital playground. The positive cyber-rela-
tionship is also highly related to how adolescents extend their
social network from real life to cyberspace. Future research
and practice should give specific attention to and promote
programming interventions that are designed to support
adolescents’ construction of social skills in real life, and then
further consider the inclusion of Internet technology use to
assist in their socialization processes.

This study suggests that adults who interact with youth
should consider the development of a digital landscape and
incorporate Internet technology to promote adolescents’
social connectedness. Adolescents’ sense of connectedness
to friends and school are increased with the use of Internet
technology with positive relationship support from their
real life. The findings underscore that adolescents are
potentially utilizing Internet technology for their sense of
connectedness.
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