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Abstract The aim of the present study was to examine the addictive effects of personal
susceptibility and social support from family, friends, and significant other on Internet
addiction. In this study, 207 medical students completed the UCLA Loneliness Scale, the
Academic Expectations Stress Inventory, the Multidimensional Scale of Perceived Social
Support, and the Young’s Diagnostic Questionnaire for Internet addiction. Participants were
recruited via simple random sampling technique. Personal susceptibility variables such as
loneliness, academic stress due to other expectations, and academic stress due to self-
expectations were significantly positively correlated to, and all domains of social support were
significantly negatively correlated to, Internet addiction. After adjusting for demographic
variables, social support emerged as a significant predictor of Internet addiction in the
hierarchical regression analysis. In support of Adler’s individual psychology theory, the
present findings suggest that social support from family is a valuable adjunct to prevention
and intervention programs aimed at alleviating Internet addiction in medical students.
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The Internet represents a new modality for social activities (Ling et al. 2011; Young 2004).
With its ease of anonymity, individuals feel more comfortable to chat online over offline
(Young 1998). Excessive use of Internet has resulted in psychological and behavioral depen-
dencies such as Internet addiction, depression, and mood alteration (Byun et al. 2009; Caplan
2002; Odaci and Kalkan 2010; Widyanto and Griffiths 2006; Yadav et al. 2013). The focus of
the present study is Internet addiction.

Just like Internet gaming disorder, the Diagnostic and Statistical Manual of Mental
Disorders (5th ed.; DSM-5; American Psychiatric Association 2013) has yet to include
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Internet addiction as a formal disorder, suggesting a timely need to determine whether Internet
addiction should be added to the manual as a disorder. Diagnostic features pertaining to
Internet gaming disorder are expected to hold true for Internet addiction. Following this line
of inquiry, Young (1998) defined Internet addiction as a form of online-related, compulsive
behavior which could have consequences on daily life functioning. The eight-item Young’s
Diagnostic Questionnaire (YDQ) for Internet addiction is designed to facilitate the assessment
of such online behavior (for a review, see Young 1996). For the YDQ, a cutoff score of 5 is
suggestive of Internet addiction. With respect to university student population, the worldwide
prevalence rates of Internet addiction have ranged from 2.5% in Malaysia (Zainudin et al.
2013) to 9.8% in the USA (Anderson 2001) and to 18.3% in the Great Britain (Niemz et al.
2005). As with global prevalence estimates of Internet addiction, the Middle East had the
highest prevalence, whereas Northern and Western Europe had the lowest prevalence (Cheng
and Li 2014). Meta-analytic findings also reported that higher Internet addiction prevalence
was associated with low life satisfaction and poor environmental quality (Cheng and Li 2014).
Indeed, extant research has shown how personal susceptibility and contextual factors can lead
to Internet addiction (e.g., Nalwa and Anand 2003; Shapira et al. 2000).

Adler’s Theory of Individual Psychology

Although voluminous studies have examined Internet addiction, few studies have employed
established theories to explain Internet addiction. In an attempt to explain the development of
Internet addiction, the present study employed Adler’s Theory of Individual Psychology as a
theoretical framework in that it constitutes aninsightful tool for understanding Internet addic-
tion—Internet use could present a means for individuals to achieve superiority or dominance
(Bloom and Taylor 2015; Sachau 2004). Three important interrelated Adlerian concepts that have
surfaced include style of life or lifestyle, inferiority complex, and social interest. First, style of life
or lifestyle is individuals’ subjective summary of attitudes and reactions about life and reality and
has its root in family atmosphere (Peluso et al. 2004; Watkins 1984). In pursuit of basic and
emotional needs, individuals use such subjective summary to make decisions or strategies to stay
in a social group (Peluso et al. 2004). Second, inferiority complex is a psychodynamic process by
which individuals do not only develop self-esteem but also shape lifestyle (Whiteman et al. 2011).
When presented with disappointment, individuals constantly seek compensation in exchange for
positive self-esteem. Negative compensatory strategies can pose a threat to lifestyle. Third, social
interest reflects individuals’ innate capacity to fulfill a sense of belonging and is developed from
and reinforced by family atmosphere (Peluso et al. 2004). High social interest has been shown to
predict self-acceptance and productivity, whereas low social interest has been shown to predict
stress and anxiety (Peluso et al. 2004).

Personal Susceptibility

In this study, loneliness is one of two personal susceptibility variables of Internet addiction, the other
being academic stress. The present study selected these variables for two important reasons. First,
loneliness reflects one’s perception towards social contact (Forbes 1996). Low social activities are
reflective of loneliness (Jin 2013). The 5-year professional socialization of medical students takes
place in a demanding environment. Due to lack of time for socializing, there is relatively high
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prevalence of loneliness in medical students (Edwards and Zimet 1976; Lou 2009). Compared with
the other health sciences students, medical students reportedly showed higher levels of loneliness
and helplessness (Bjorksten et al. 1983). It is possible that individuals would use virtual social
network over face-to-face communication to compensate low social activities (Bozoglan et al. 2013;
Eroglu et al. 2013). Second, strong attempts to pursue academic excellence and to meet self and
other expectations could result to academic stress (Tan and Yates 2011). To this end, two stressors
emerged: academic stress due to parent or teacher expectations (henceforth referred to as other
expectations) and academic stress due to self-expectations (Ang and Huan 2006). As a by-product
of expectations and self-expectations, Asian adolescents tend to report more pressure to succeed
academically than doWestern adolescents (Ang et al. 2009). Despite cross-cultural effect, students’
unmet academic expectations and demands from self and others could serve as a risk factor for
Internet addiction (Huang et al. 2010). Taken together, loneliness and academic stress can be
regarded as manifestations of high inferiority complex and low social interest in that individuals
seek Internet surfing as a compensatory strategy to channel their loneliness and academic stress.
Such compensatory strategy could lead to maladjustment. It is thus reasonable to infer a positive
link between personal susceptibility variables and Internet addiction.

Multiple Domains of Social Support

Social support reflects one’s dependency and relatedness towards others in time of need and is
loaded in the broad ecological domains of family, friends, and significant other (Cohen and
Syme 1985). Connectedness to these contextual domains linked to emergence of social interest
and lifestyle. In one study, Yang et al. (2014) reported that connectedness to family and
significant other decreased the odds of substance abuse and violent behavior, whereas con-
nectedness to friends increased the odds of violent behavior. To date, there is limited research
that has simultaneously examined the relation between multiple domains of social support and
Internet addiction. Due to low socialinterest, one major concept of Adler’s individual psychol-
ogy, individuals would unintentionally seek compensation from the Internet as asubstitute for
social and emotional support (Jessor et al. 2003). This can help lay the foundation for the
greater incidence of Internet dependency (Shaw and Gant 2002; Yeh et al. 2008).

Control Variables

Control variables are included in the present study to account for the effects of additional
variables that may influence Internet addiction. They include age and gender. Internet addic-
tion tends to be higher for males and for those who are elder (e.g., Kaltiala-Heino et al. 2004;
Widyanto and McMurran 2004).

The Present Study

The study of interconnections between personal susceptibility, social support, and Internet
addiction draws upon Adler’s individual psychology theory. In the presence of inferiority
complex, individuals would drive to seek compensation, a psychodynamic mechanism that
hinders frustration (Whiteman et al. 2011). In support of Adler’s premise, Internet surfing could
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offer individuals a social platform for compensating loneliness, academic stress, and social
support. This preliminary study aims to address two research gaps by examiningwhether personal
susceptibility and multiple domains of social support are predictive of Internet addiction in a
sample of medical students. First, there is a dearth of published data evaluating Internet addiction
in medical students. The present study targeted medical students for one important reason. It
appears that medical students reportedly showed higher levels of academic stress and loneliness
and lower levels of social support compared to students from other programs (Bjorksten et al.
1983). Second, while researchers have paid increasing attention to the relationship between
isolated domains of social support and Internet addiction, the emphasis has largely neglected
studying this relationship with a focus on multiple domains of social support.

The aim of the present studywas to examine the addictive effects of personal susceptibility and
social support from family, friends, and significant other on Internet addiction in a sample of
medical students. Based on the research findings reviewed thus far, it is hypothesized that
personal susceptibility variables would account for a significant amount of variance in Internet
addiction over and above that accounted for by age and gender; it is also hypothesized that
multiple domains of social support would account for a significant amount of variance in Internet
addiction over and above that accounted for by age, gender, and personal susceptibility variables.

Methods

Participants

Two hundred seven undergraduate students (30% male and 70% female) enrolled in medical
program at Universiti PutraMalaysia (UPM) participated in this cross-sectional study in exchange
for course credit. Participants’ age ranged from 19 to 24 years old (M = 21.01, SD = 1.09). Self-
reported ethnic identification for the present study was 66.2% Malay, 21.7% Chinese, 10.1%
Indian, and 1.9% endorsed Others. Using G-Power, a post hoc power analysis was performed
(Erdfelder et al. 1996). A power of .80would serve as a cutoff threshold (Peytchev andHill 2010).
The present sample size of 207 was used for the statistical power analysis and an eight-predictor
variable equation was used as a baseline. The post hoc analyses revealed that the statistical power
for this study was .97. It was adequate to detect an effect size of f2 .13.

Procedure

The present study included only medical students. As part of the undergraduate medical
program, Faculty of Medicine and Health Sciences, UPM offers opportunities for its medical
students to become involved in research as study participants. Participants were randomly
recruited online from the pool of undergraduate medical students and received course credit for
their participation. After informed consent had been sought, participants were invited to
complete a self-administered web-based questionnaire.

Consent

Prior to data collection, the present study sought ethical clearance from the Ethics Committee
for Research Involving Human Subjects, UPM. Permission and approval from the participat-
ing faculty were also obtained. Participation was strictly voluntary.
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Measures

Loneliness

The UCLA Loneliness Scale (UCLA LS; Russell 1996) is a 20-item self-report measure of
loneliness. Participants rated items on a 4-point Likert scale ranging from 1 (never) through 4
(always). Cronbach’s alpha estimate for the UCLA LS in this present study was .79, although
Cronbach’s alpha of .89 has been obtained with a sample of Malaysian undergraduates
(Mansor et al. 2014).

Academic Stress

The Academic Expectations Stress Inventory (AESI; Ang and Huan 2006) is a nine-item self-
report measure of academic stress. Participants rated items on a 5-point Likert scale ranging
from 1 (never true) through 5 (almost always true). The AESI has two subscales: Academic
Stress due to Parent or Teacher Expectations (AESI Others) and Academic Stress due to Self-
Expectations (AESI Self). Good subscale internal consistency evidence has been reported
(Cronbach’s alpha estimates ranged from .81 to .84; Ang et al. 2009). Cronbach’s alpha
estimates for the present study were as follows: AESI Others (.88) and AESI Self (.86).

Social Support

The Multidimensional Scale of Perceived Social Support (MSPSS; Zimet et al. 1988) is a 12-
item self-report measure of perceived social support. Participants rated items on 7-point Likert
scale ranging from 1 (very strongly disagree) and 7 (very strongly agree). The MSPSS has
three subscales: Social Support from Family (MSPSS Family), Social Support from Friends
(MSPSS Friends), and Social Support from Significant Other (MSPSS Significant Other). In
past research, Cronbach’s alphas for the subscales ranged from .89 to .92 (Friedlander et al.
2007). Cronbach’s alpha estimates for the present study were as follows: MSPSS Family (.94),
MSPSS Friends (.91), and MSPSS Significant Other (.94).

Internet Addiction

The eight-item YDQ for Internet addiction is a self-report measure of Internet addiction.
Participants rated yes-or-no items. Higher score indicates greater Internet addiction. In past
research about the YDQ, the Cronbach’s alpha was .71 (Johansson and Götestam 2004).
Cronbach’s alpha estimate for the YDQ in this present study was .70.

Data Analytic Plan

In the present study, univariate analyses were performed first, followed by bivariate analyses,
and then multivariate analyses. For descriptive analyses, means, standard deviations, skew-
ness, and kurtoses were calculated for demographic and research variables. Normality might
become a concern when skewness indices exceed 3 and when kurtosis indices exceed 10
(Kline 2010). For bivariate analyses, zero-order correlations were conducted to examine
demographic and personal susceptibility variables in relation to Internet addiction. All
Pearson’s rs were then transformed to Cohen’s ds using an effect size calculator (Ellis 2009)
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in that it has now become standard statistical practice to report effect sizes (Wilkinson and
APATask Force on Statistical Inference 1999). Effect sizes, as suggested by Cohen (1988), are
defined as small (d = 0.20), medium (d = 0.50), and large (d = 0.80). For multivariate analyses,
a three-step hierarchical multiple regression analysis was performed in an attempt to examine
whether social support variables would improve the prediction of Internet addiction beyond
that provided by demographic and personal susceptibility variables. Following Brenner et al.’s
(1995) proximal-distal approach, control variables (i.e., age and gender) were entered in step 1.
Personal susceptibility variables as indicated by loneliness and academic stress variables were
entered in step 2. In step 3, social support variables were entered. Age and gender served as
control variables because they might have significant influence on Internet addiction (e.g.,
Kaltiala-Heino et al. 2004; Widyanto and McMurran 2004).

Results

Univariate Statistics

Table 1 presents descriptive statistics and zero-order correlations for the variables in the
analysis. No significant departures from normality were noted as both skewness and kurtosis
indexes were in the acceptable range (Kline 2010). Using a cutoff score of 5, as recommended
by Young (1996), the prevalence rate of Internet addiction in the present sample was 31.9%.

Zero-Order Correlations Among Study Variables

With respect to personal susceptibility variables, loneliness (r = .21, p < .01, Cohen’s d = 0.43),
academic stress due to parent or teacher expectations (r = .37, p < .05, Cohen’s d = 0.80), and
academic stress due to self-expectations (r = .38, p < .01, Cohen’s d = 0.82) were significantly

Table 1 Univariate statistics and zero-order correlations among study variables

Variable 1 2 3 4 5 6 7 8 9

1 Age
2 Gender − .10
3 Loneliness .25** − .26**
4 AESI Others .30** − .08 .37**
5 AESI Self .34** − .04 .38** .75**
6 MSPSS Family − .34** .20** − .42** − .11 − .15*
7 MSPSS Friends − .15* .20** − .62** − .15* − .12 .66**
8 MSPSS Significant

Other
− .23** .13 − .47** − .28** − .24** .56** .63**

9 Internet Addiction .20** − .19** .21** .16* .20** − .25** − .14* − .18**
M 21.01 1.70 44.08 14.00 11.95 21.08 19.69 19.57 3.65
SD 1.09 0.50 8.58 4.78 3.59 4.76 4.83 5.32 2.10
Kurtosis 0.66 0.88 0.05 0.13 0.19 0.84 0.74 0.61 0.12
Skewness 0.12 1.23 0.06 0.65 0.24 0.43 0.38 0.13 0.54

Note. AESI =Academic Expectations Stress Inventory, MSPSS =Multidimensional Scale of Perceived Social
Support

*p < .05

**p < .01
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positively correlated to Internet addiction. With respect to social support variables, social
support from family (r = − .42, p < .05, Cohen’s d = 0.93), social support from friends (r =
− .62, p < .05, Cohen’s d = 1.60), and social support from significant other (r = − .47, p < .05,
Cohen’s d = 1.07) were significantly negatively correlated to Internet addiction. Cohen’s d
ranged from 0.43 to 1.60, suggesting quite a wide variability of effect sizes that stretch from
approximately small to large.

Predicting Internet Addiction

In step 1, age (β = .18, p = .01) and gender (β = − .17, p = .02) contributed significantly to the
prediction of Internet addiction, R2 = .07, F (2, 204) = 7.40, p = .05. In step 2, only gender
emerged as a significant predictor (β = − .14, p = .03). In step 3, addition of social support
variables made a significant contribution to the prediction of Internet addiction, R2 = .12, F
(8,198) = 3.37, p = .05, accounting for 12% of the variance in Internet addiction. Of the three
domains pertaining to social support, only social support from family (β = − .20, p = .05)
significantly predicted Internet addiction (Table 2).

Discussion

The present study examined the role of personal susceptibility and social support on Internet
addiction. With the application of Adler’s individual psychology theory, the present findings
add substantially to our understanding vis-à-vis relative contribution of loneliness, academic

Table 2 Hierarchical multiple regression analysis for prediction of Internet addiction from personal suscepti-
bility and social support

Variable R2 ΔR2 β Tolerance VIF

Step 1 .07 .07
Age .18* .99 1.01
Gender − .17* .99 1.01

Step 2 .10 .01
Age .12 .86 1.16
Gender − .14* .92 1.08
Loneliness .10 .77 1.30
AESI Others .03 .43 2.33
AESI Self .15 .42 2.41

Step 3 .12 .02
Age .07 .78 1.29
Gender − .13 .91 1.09
Loneliness .09 .50 2.02
AESI Others .02 .42 2.40
AESI Self .13 .41 2.45
Social support from family − .20* .47 2.11
Social support from friends − .13 .35 2.82
Social support from significant other − .05 .53 1.89

Note. N = 207; gender (male = 1, female = 2). AESI Others = academic stress due to parent or teacher expecta-
tions, AESI Self = academic stress due to self-expectations. Across all regressions, variance inflation factor (VIF)
values were at most 2.82 and tolerance values were at least .35. There was no violation of multicollinearity
assumption (Cohen et al. 2003)

*p < .05
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stress, and social support on Internet addiction in a sample of medical students. In the present
study, the prevalence rate of Internet addiction was 31.9%, which is comparable to Zainudin
et al. (2013) and Anderson (2001). One possible explanation for this discrepancy relates to
assessment tools such as Internet Addiction Test (Zainudin et al. 2013) and self-developed
scale (Anderson 2001). Where the need for future meta-analytic work is paramount, the use of
a standardized assessment tool for Internet addiction is recommended.

At the bivariate level, all personal susceptibility variables were significantly positively
correlated to, and all domains of social support were significantly negatively correlated to,
Internet addiction. For loneliness, this result is in line with previous research by Bozoglan et al.
(2013). Feelings of loneliness could be counterbalanced by online interactions (Eroglu et al.
2013; Jin 2013; Odaci and Kalkan 2010). Online interactions via social networks do not
necessarily lead to Internet addiction. The Internet can help individuals making friends outside
their physical social circle for social interactions (Ang et al. 2015). For academic stress,
consistent with Adler’s theory in documenting that high self-expectations and other expecta-
tions could result low social interest. The present study corroborates previous findings that
academic stress was correlated with Internet addiction (Huang et al. 2010). For social support,
the present findings highlight the need for individuals to create and to fulfill a sense of
connectedness to family, friends, and significant other in preventing online maladaptive
behavior. Multivariate analyses revealed that only social support from family significantly
predicted Internet addiction, suggesting a need to alleviate Internet addiction with a focus on
family domain. The present study lends credence to Adler’s notion that family atmosphere is
central to the development of lifestyle and social interest. If individuals do not receive
emotional and instrumental support from family atmosphere that they need, it is possible for
them to compensate by developing more extensive online social interactions and excessive use
of Internet. Children’s risk of developing addictive behaviors could be reduced by educating
parents to use common topics occurring in their daily lives to teach children skills on problem
solving in an attempt to promote lifestyle and social interest (Sanders 1999).

The present findings presented here have implications for prevention and intervention of
Internet addiction in at least three ways. First, social skills training can offer a repertoire of
interpersonal relationship skills to individuals from which they learn how to expand life circle
for social interactions (Halvorson 2010). Second, mindfulness-based stress reduction (MBSR), a
stress management program, can help medical students to cope emotional disturbance arising from
expectations of self and of others (Bishop et al. 2004). Third, the present study provides vital insight
into the role of family in the provision of social support. As part of parental monitoring and family
communication, parents could serve as an advocator in promoting cyber-wellness by educating
children on etiquette and issues concerning Internet use (Livingstone and Helsper 2008).

A few limitations warrant comment. First, due to the focus of the present study, students
from other academic programs were not recruited. This raises a critical issue concerning
generalizability. Greater generalizability could be achieved by recruiting undergraduate stu-
dents from various disciplines in future studies. Second, some interactive and addictive
psychosocial correlates such as family status (Frangos et al. 2010) and presence of depression
(Sinha 2007; Witkiewitz and Villarroel 2009) were omitted in the present study. Inclusion of
these variables in future studies could better enrich our scientific understanding towards
Internet addiction. Third, this is a cross-sectional study thus no statistical inference pertaining
to causality could be made. The Internet may serve as a new social milieu for adolescents to
seek support that they may not have in face-to-face interaction. A longitudinal study would
help to shed light on the directionality of study variables. Last but not least, sole reliance on
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self-reports might pose social desirability, an avoidance strategy by participants providing only
favorable responses. In this regard, parent-or-peer reports could be used as a source of
informant in future studies.

To conclude, the present study contributes to the limited but growing body of research on
Internet addiction in examining the role of loneliness, academic stress, and social support in the
prediction of Internet addiction in a sample of medical students. Few if any studies have
simultaneously examined the associations between multiple domains of social support and
Internet addiction using a medical sample. The present study’s findings suggest that social
support from family is a valuable adjunct to prevention and intervention programs aimed at
alleviating Internet addiction in medical students.
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