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Abstract
The purpose of the study was to identify possible mechanisms underlying the relationship between low self-esteem and excessive
Internet use in a non-clinical sample of young adults. Basing on the theoretical framework and results of existing studies we
hypothesized that the association between self-esteem and excessive Internet use will be serially mediated by the ability to initiate
contact with others and sense of loneliness. The study sample consisted of 506 participants (60% women) aged between 18 and
35 years (mean = 19). The following questionnaires were administered: the Rosenberg Self-Esteem Scale, the UCLA Loneliness
Scale, the Interpersonal Competence Questionnaire and the Excessive Internet Use Scale. The last measure was prepared by
authors for the purpose of the study. Serial mediation analysis was conducted. In line with our hypotheses the link between low
self-esteem and excessive Internet use was found to be sequentially mediated by the capability to initiate social contacts and
chronic loneliness. Difficulty in engaging in social interaction leading to the sense of loneliness may explain the link between low
self-esteem and excessive Internet use. These results may help to design early intervention programs.
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Introduction

Since the mid-1990s there has been an ongoing debate on the
phenomenon of Internet addiction, triggered inadvertently by
Goldberg (1996). The Internet Addiction Disorder (IAD)is a
complex and heterogeneous phenomenon characterised by the
inner urge to be online. According to Goldberg Pathological
Computer/ Internet Use Disorder is a term suggested to de-
scribe the situation when people use the Internet in excess
which leads to distress and impacts their physical, interperson-
al, social, family and economic functioning. Kimberly Young
(1996), a pioneer of research on this phenomenon listed the
following symptoms of Internet addiction:

– preoccupation with the Internet;

– need to spend more time online;
– trying to reduce Internet use;
– symptoms of withdrawal after reducing the duration/

intensity of Internet use;
– time management issues (following excessive use of the

Internet);
– issues with the social circles (family, school, work,

friends);
– underestimating time spent in the Internet;
– mood modification following Internet use.

Some authors postulate that Internet addiction should be
differentiated from excessive Internet use (Pontes, Kuss, &
Griffiths, 2015). Excessive users usually do not meet all the
criteria of addiction and are not characterized by such severe
impairments as addicted users (Griffiths, 2005). However,
over time, excessive Internet use may result in the develop-
ment of Internet addiction (Kim & Haridakis, 2009).
Therefore, it seems particularly important to identify risk fac-
tors associated with excessive Internet use as they may help us
better understand the process of developing addiction.

It is suggested that excessive Internet use as well as IAD
can stem from the Internet itself – its multifunctionality – or
the person using the Internet. Among individual sensitivity
factors researchers point out to the role of self-esteem
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(Stieger & Burger, 2010; Wartberg et al., 2011; Dembinska &
Ochnik, 2014; Younes et al., 2016; Niemz et al., 2005; Kim&
Davis, 2009). It has been suggested that individuals with low
self-esteem tend to engage in addictive behaviours in order to
withdraw or escape from negative evaluations of themselves
(e.g., Craig, 1995). Low self-esteem was identified in many
previous studies as a significant positive predictor of addictive
Internet use (e.g. Armstrong, Phillips, & Saling, 2000; Kim &
Haridakis, 2009;Widyanto & Griffiths, 2019).

So far there have been a few hypotheses formulated to explain
the possible pathways linking low self-esteem with excessive
Internet use.The first one may lead through perceived lack of
social skills and difficulties in initiating contacts with others.
Numerous studies (Aouil and Siedlaczek, 2011; Casale and
Fioravanti, 2011; Kormas et al. 2011; Kittinger, 2012;
Fioravanti et al. 2012; Durkee et al. 2012; Smahel et al., 2012;
Dembińska and Ochnik, 2014; Young, 1998) showed that peo-
ple who use Internet excessively, more frequently than others use
services offering interaction with other Internet users (chat
rooms, on-line games, discussion groups, email). Caplan
(2003) suggests that individuals with low self-esteem perceive
themselves as incompetent in social communication. They prefer
online communication, which makes them feel less stressed and
more in control of how they present themselves. Similarly,
Griffiths (2000) concludes that using the Internet by the individ-
uals is closely related to their perception of online communica-
tion as a way of compensating low self-esteem by assuming a
different social identity. Lee and Cheung (2014) also point out
that low self-esteem predisposes individuals to develop a prefer-
ence for online social interaction. In particular people who lack
social skills seem to prefer social interaction online to direct
communication (Caplan, 2006). This preference encourages ex-
cessive Internet use leading to negative consequences.

The sense of loneliness seems to be another important fac-
tor linking low self-esteem and difficulties in initiating con-
tacts with others to excessive Internet use. Studies (e.g.,
Riggio and De Paola, 1990) indicate thatpoor self-esteem
and low social skills are related to higher level of loneliness.
For example, Solano and Koester (1989) observed that both
weak social competences and anxiety regarding these compe-
tences are independently linked with increased loneliness (see
Panayiotou, Pantelia, & Theodorou, 2016). Similarly, Zhao,
Kong, and Wang (2012) reported that individuals with nega-
tive self-esteem, presenting lack of confidence in their social
behaviour begin to experience the sense of loneliness. It has
been postulated that lonely individuals may use technology to
replace real world contacts with online interaction- preferring
to interact with others via the Internet rather than directly
(Nowland, Necka, & Cacioppo, 2018). According to
McKenna and Bargh (2000), people who experience loneli-
ness because of their lack of social skills try to overcome their
difficulties through online social interactions. Such interac-
tions seem less dangerous and therefore more attractive

(Davis, 2001; Coplan and Bowker, 2014; Yao and Zhong,
2014).Unfortunately, using Internet repeatedly to alleviate
loneliness may lead to excessive Internet use or development
of dependence (Caplan, 2002).

Despite the fact, that several suggestions to explain the link
between low self-esteem and excessive Internet use have been
formulated, there have been few studies conducted to verify
these theories. The objective of this study is, therefore, to fill
this gap by testing a hypothetical model explaining the mech-
anism underlying the link between self-esteem and excessive
Internet use. Basing on the existing literature and the results of
previous studies the following hypotheses were formulated:

1. There is a significant, negative relationship between self-
esteem and excessive Internet use.

2. The link between self-esteem and excessive Internet use is
mediated by the lack of ability to initiate contact with
others.

3. The association between low self-esteem and excessive
Internet use is mediated by the sense of loneliness.

4. There is a serial mediational relationship between low
self-esteem and excessive Internet use through lack of
ability to initiate contacts and feeling of loneliness. In
particular, low self-esteem is significantly associated with
the inability to initialize social contact which is signifi-
cantly related to the sense of loneliness which in turn
significantly correlates with excessive Internet use.

Methods

Participants

The convenient sample consisted of 506 participants (60%
females) aged between 18 and 35 years (M = 19.89, SD =
1.32). Subjects were recruited from universities in the
Małopolska Region. Before taking part in the study all sub-
jects gave their informed consent after being informed that the
study is anonymous and participation is voluntary.They filled
in paper-pencil questionnaires during their regular classes/
lectures in the presence of the researcher. No form of compen-
sation was offered as an incentive to participate. The research
was conducted in accordance with the Helsinki Declaration.

Measures

The Excessive Internet Use Scale (EIUS)

To measure problematic Internet use we utilized a question-
naire developed for the purpose of the study. It contains 12
questions about the frequency of behaviours related to exces-
sive Internet use(see Table 1 for examples). The items are
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based on the criteria of Internet addiction distinguished by
Young (1998). Each item is measured on a 3-point Likert
scale ranging from 1(never) to 3 (often). Total score is com-
puted by summing scores of all of the items. The scale showed
satisfactory internal consistency (Cronbach’s alpha for all
items calculated in the current study: α =0.76; item-total cor-
relations ranging from: r = 0.32 to r = 0.49). Principal
Component Analysisconducted on all of the scale’s items re-
vealed a one factor solution with item loading ranging from to
0.43 to 0.63. Total score of the EIUS scale correlated signif-
icantly and positively with other self-reported measures of
problematic Internet use such as: reported time (in hours)
spent online (rs = 0.21, p < 0.001), frequency of visiting por-
nographic sites (rs = 0.19, p < 0.001) and frequency of surfing
without purpose (rs = 0.41, p < 0.001).

Self-Esteem Scale (SES)

SES (Rosenberg, 1965) is a 10-item scale measuring self-es-
teem. Answers are given on a 4-point Likert scale with re-
sponse options ranging from strongly agree (1) to strongly
disagree (4). The higher the score the higher the self-esteem.
The measure revealed good internal consistency with
Cronbach’s alpha calculated in the current study α = 0.83.

UCLA Loneliness Scale (UCLA-III)

Loneliness was measured by the 20-item UCLA loneliness
scale (Russell, 1996a, Russell, 1996b). The Polish adaptation
of the third version of the scale (Ochnik, 2016) was used.
Response categories range from 1 (never) to 5 (always).
Higher scores denote higher and more chronic loneliness.
The scale has sound psychometric properties with
Cronbach’s α = 0.88 in the current study.

Interpersonal Competence Questionnaire (ICQ)

Interpersonal Competence Questionnaire (Buhrmester,
Furman, Wittenberg, & Reis, 1988), a 40-item self-report in-
strument measuring different aspects of interpersonal compe-
tence: 1) ability to initiate social interactions (Initiation – 8
items); 2) ability to assert personal rights and express displea-
sure (Negative Assertion – 8 items); 3) ability to disclose

personal information (Disclosure – 8 items); 4) ability to pro-
vide emotional support to others (Emotional Support – 8
items); 5) ability to manage interpersonal conflict (Conflict
Management – 8 items). The responses are given on a 5-
point Likert scale ranging from 1 (poor at this) to 5 (extremely
good at this). For each scale, the higher the score, the higher
the interpersonal competence. The Polish version of the ques-
tionnaire was utilized (Ochnik, 2016). Only the subscale mea-
suring the ability to initiate relationships was used in the anal-
yses. In the present study, the Cronbach’s alpha for Initiation
subscale: α =0.88.

Results

Analytic strategy

Before conducting main analyses correlation analyses were
performed to examine the bivariate associations among the
study variables. Hypotheses were tested using the
PROCESS macro for SPSS (Hayes, 2017) which utilize ordi-
nary least squares (OLS) regression approach to analysis of
path models.This modelling tool uses the bootstrapping pro-
cedure to create confidence intervals (CI) for the indirect ef-
fects. The effect is deemed significant if the confidence inter-
val does not cross zero. In the current analysis 5000 bootstrap
resamples and 95% bias-corrected confidence intervals were
used. Model number 6 (serial mediation analysis) was calcu-
lated which allowed for the testing of a specific theoretical
sequence among factors mediating the relationship between
the variables of interest.

Before the mediation analysis was conducted, the assump-
tions of linear multiple regression (no outliers, normal distri-
bution of errors, no multicollinearity) were evaluated. There
were about 2% data missing and they were dealt with listwise
deletion. Sex and age were controlled for in the serial media-
tion model.

Preliminary Analyses

Descriptive statistics and results of the correlation analyses are
presented in Table 2.

Table 1 Examples of items on the
excessive internet use scale
(translated from Polish)

No Item

1 How often do you think about the Internet (also when being “offline”)?

2 How often do you spend in the Internet more time than you intended?

8 How often do you forget about your daily duties when surfing in the Internet?

12 How often do you lie to your loved ones or someone else to hide your excessive Internet use?
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The Serial Mediation Model

The overall regression model predicting excessive Internet use
from self-esteem, ability to initiate contacts and sense of lone-
liness was statistically significant (R2 = 0.08, F[5483] =8.32,
p < 0.001). Total relationship between self-esteem and exces-
sive Internet use was negative and significant (b = −0.12, SE =
0.03, CI: −0.18, −0.06, p < 0.001) meaning the lower self-
esteem the more people engage in Internet activities.The link
between self-esteem and the sense of loneliness was also neg-
ative and significant (b = −0.82, SE = 0.07, CI: −0.96, −0.67,
p < 0.001). Moreover, higher self-esteem was significantly as-
sociatedwith the better ability to initiate contact (b = 0.64, SE =
0.05, CI: 0.54, 0.74, p < 0.01), which in turn was significantly
linked with lower sense of loneliness (b = −0.30, SE = 0.06, CI:
−0.41, −0.18, p < 0.001) as well as with a higher tendency to
excessive Internet use (b = 0.06, SE = 0.03, CI: 0.01, 0.12,
p < 0.05). Also, sense of loneliness significantly correlated with
excessive Internet use (b = 0.09, SE = 0.02, CI: 0.05, 0.14. p <
0.001). The indirect effects of ability to initiate social contacts
as well as the indirect effect of loneliness on the association
between self-esteem and excessive Internet use were statistical-
ly significant (mediation through ability to initiate contacts: b =
0.04, SE = 0.02, CI: 0.01, 0.08; mediation through sense of
loneliness: b = −0.08, SE = 0.02, CI = -0.12, −0.04).
Moreover, the sequential indirect effect of ability to initiate
contact and loneliness on the link between self-esteem and ex-
cessive Internet use was statistically significant (b = −0.02,
SE = 0.01, CI: −0.03, −0,01). The direct effect of self-esteem
on excessive InternetUse in serial mediation model was not
significant (b = −0.07, SE = 0.04, CI: −0.15, 0.01, p = 0.08) in-
dicating full mediation (Fig. 1).

Discussion

The current study examined the relationships between self-
esteem, the ability to initiate contacts, the sense of loneliness

and excessive Internet use. The findings confirmed that low
self-esteem is associated with excessive Internet use.
Furthermore, the link between self-esteem and excessive
Internet use is mediated by the ability to initiate contacts (peo-
ple with lower self-esteem have lower ability to initiate con-
tacts and use Internet more excessively) as well as by the sense
of loneliness (individuals characterized by low self-esteem
feel more lonely and higher loneliness is linked to excessive
Internet use). Also, as hypothesised, the relationship between
low self-esteem and excessive Internet use is sequentially me-
diated by the ability to initiate contacts and the sense of lone-
liness, suggesting, that the difficulty in initiating social inter-
actions leading to the feeling of loneliness may explain the
previously established link between low self-esteem and ex-
cessive Internet use.These results seems particularly important
for excessive Internet use prevention and therapy.They sug-
gest that implementing empirically supported interventions
aimed at boosting self-esteem and reducing the sense of lone-
liness by increasing social competence, in particular the ability
to initiate contact, can be helpful in efforts to lower excessive
Internet use.

The scale of both problems - low social competence and
excessive Internet use - is vast. Epidemiological studies indi-
cate that with the development of Internet technology the risk
of excessive Internet use increases. Poprawa (2011)
demonstratedthat in a Polish sample of 3925 subjects aged
between 11 and 65 just over 13% of young Internet users
belong to the risk group of excessive Internet use. About 2%
score very high which may suggest that their Internet use is
pathological (see Juczyński, Chodkiewicz and Pisarski 2004).
Also, research shows that about 7–25% of the adult popula-
tion is interpersonally incompetent (Spitzberg & Cupach,
2002). The so-called social skills trainings work well in such
cases, as individuals with difficulties learn adequate
reactionsand proper functioning inspecific situations
(Arygyle, 1994; Sofronoff, 2016). The results of the present
study tentatively suggest that including the development of
the ability to initiate contact in social skills trainings can offer

Table 2 Descriptive statistics and results of correlational analysis (Spearman’s rho)

Min/
Max

S(SD) K(SD) M(SD) (2) (3) (4) (5) (6)

SES (1) 13/40 −0.16 (0.11) −0.01 (0.22) 24.41 (5.06) 0.49*** −0.52*** −0.18*** 0.05 0.11*

Initiation ICQ (2) 8/40 −0.19 (0.11) −0.40 (0.22) 24.67 (6.57) 1 −0.41*** −0.05 0.06 0.16***

UCLA-III (3) 23/71 0.26 (0.11) −0.12 (0.22) 43.35 (8.81) 1 0.23*** −0.02 0.06

EIUS (4) 12/32 0.96 (0.11) 0.97 (0.22) 17.75 (3.52) 1 −0.00 0.09*

Age (5) 18/35 6.27 (0.11) 67.59 (0.22) 19.89 (1.32) 1 0.13**

sex (6) – – – – 1

N = 508; *p < 0.05; **p < 0.01; ***p < 0.001; S – skewness; K – kurtosis; M –mean, SD – standard deviation, SES – total score of Self-Esteem Scale;
Initiation ICQ – Initiation subscale of Interpersonal Competence Questionnaire; UCLA-III - total score of UCLA Loneliness Scale; EIUS – total score of
Excessive Internet Use Scale
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an additional educational and preventive effect - namely it can
prevent excessive Internet use (see Thomas et al., 2019).

As has been demonstrated in the introduction, empirical evi-
dence as well as existing theories support the links between low
self-esteem and excessive Internet use (e.g., Widyanto &
Griffiths, 2019). Development of positive self-esteemhas been
considered an important element of prevention programs for ex-
cessive usage of the Internet (Ma, Chu, & Chan, 2011). Results
of the current study provide further arguments that increasing
personself- esteem could lead to decrease in excessive Internet
use by improving his or her ability to initiate contact and thus
reducing his or her sense of loneliness. However, as causality in
psychopathology is often circular (Young 2015), a model of
reciprocal causation should be considered.The directions of in-
fluence between the variables: self-esteem, sense of loneliness,
social competence and excessive Internet use can be
two-sided. Previous research showed thatimproved ability to ini-
tiate contact may boost self-esteem (see Cheng & Furnham,
2002; Zhao et al., 2012; Zhou, Li, Tian, & Huebner, 2018).
Also,it has been postulated thats pending much time online
may increase the level of social isolation (Chou, Condron and
Belland, 2005; Kostak, Dindar, & Dinçkol, 2018; Costa, Patrão,
& Machado, 2019) and diminishthe level of self-esteem (Craig,
1995). To draw definite conclusions about the direction of influ-
ence between analysed variables prospective or experimental
studies are required, which we are planning to carry out. The
results obtained in the study should be therefore treated as
preliminary.However, regardless of the direction of influence,
the sense of loneliness and social competence seem to be the
variables which may be partially responsible for the previously
studied link between low self-esteem and excessive Internet use.

The study has some other limitations that should be pointed
out and taken into account when interpreting the results. Firstly,
the present study was conducted in a non-clinical sample of
university students and concerned excessive Internet use rather
than Internet addiction. Therefore the conclusions drawn from
t h i s s t u dy c a nno t b e g e n e r a l i z e d t o c l i n i c a l

populations.Moreover, we measured excessive Internet use with
a questionnaire created for the purpose of the present study. Even
though it proved to have good internal consistency we did not
check its convergent validity with other existing measures of
Internet addiction. Therefore,to a certain degree it may restrict
the possibility of comparing the current findings with those de-
rived from previous research using other measurements.

In spite of these limitations the current study provides im-
portant findings which may help to better understand the
mechanisms of the association between low self-esteem and
excessive Internet use. The results could be of interest to prac-
titioners who specialize in addiction prevention as it tentative-
ly suggests early interventions (targeting for example the in-
ability to initiate contacts and sense of loneliness– partially
related to this inability) that may be effective in case of indi-
viduals not yet addicted but using Internet excessively or those
who do not yet present a problematic pattern of Internet use
but seem to possess characteristics (e.g., low self-esteem) that
make them vulnerable to develop such a pattern. It is especial-
ly important since the majority of intervention programs re-
ported in the literature are tailored to those who already have
problems and not to those at risk (Ke & Wong, 2018).
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