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Abstract Understanding risk and protective factors associated with Internet Gaming Disorder
(IGD) has been highlighted as a research priority by the American Psychiatric Association,
(2013). The present study focused on the potential IGD risk effect of anxiety and the buffering
role of family cohesion on this association. A sample of emerging adults all of whom were
massively multiplayer online (MMO) gamers (18–29 years) residing in Australia were
assessed longitudinally (face-to-face: N = 61, Mage = 23.02 years, SD = 3.43) and crosssectionally (online: N = 64, Mage = 23.34 years, SD = 3.39). IGD symptoms were assessed
using the nine-item Internet Gaming Disorder Scale-Short Form (IGDS-SF9; Pontes &
Griffiths Computers in Human Behavior, 45, 137–143. https://doi.org/10.1016/j.
chb.2014.12.006, 2015). The Beck Anxiety Inventory (BAI; Beck and Steer, 1990) and the
balanced family cohesion scale (BFC; Olson Journal of Marital & Family Therapy, 3(1) 64–
80. https://doi.org/10.1111/j.1752-0606.2009.00175.x, 2011) were applied to assess anxiety
and BFC levels, respectively. Linear regressions and moderation analyses confirmed that
anxiety increased IGD risk and that BFC weakened the anxiety-related IGD risk.
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Video games refer to any interactive games that are available to play on a number of different
formats (e.g., arcade machines, gaming consoles, personal computers, tablets, smartphones, etc.)
and played in a variety of modes (e.g., single player, online multiplayer, local co-op) and genres
(e.g., action, adventure, strategy). Gaming has been shown to have positive effects in a wide range
of areas (considering the individual’s general adaptation) including learning performance (Green
and Bavelier 2012; Green et al. 2010), prosocial behavior (Greitemeyer and Osswald 2010;
Gentile et al. 2009), mood regulation (Bowman and Tamborini 2012; Russoniello et al. 2009), and
cognitive abilities (e.g., visual short term memory; Boot et al. 2008). However, excessive video
gaming (both online and offline) has been associated with increased experiences of loneliness
(Lemmens et al. 2011; Caplan et al. 2009), aggression (Kim et al. 2008; Caplan et al. 2009),
depression (Caplan et al. 2009; Wei et al. 2012), social anxiety (Lee and Leeson 2015; Lo et al.
2005) and low self-esteem (Lemmens et al. 2011), as well as having positive applications in the
health field (Griffiths et al. 2017). These associations may be explained using the Compensatory
Internet Use hypothesis, which assumes that individuals who are less psychologically resilient are
more likely to turn to online applications (i.e., video games) to compensate for their difficulties
offline. For example, individuals who have fears regarding negative evaluation and difficulties
with offline social settings may rely on the online gaming environment for more accessible social
communication, as a less distressing environment (Valkenburg and Peter 2009, 2013). Therefore,
online gaming can be a positive activity for some, and problematic for others, particularly
vulnerable populations. With this understanding of individual factors as well as shared addictive
processes (Griffiths 2005a), Internet Gaming Disorder (IGD) was introduced as a potential
disorder for further study in the latest (fifth) edition of the Diagnostic and Statistical Manual of
Mental Disorders (DSM-5; American Psychiatric Association [APA], 2013).
IGD has been described as the relentless use of online videogames (generally with other
players) that causes significant distress to the user (APA 2013). Similarities between IGD and
other forms of addictions have been highlighted. More specifically, it has been suggested that
IGD comprises common addiction components (Griffiths et al. 2014) such as mood modification (i.e., the way the object of addiction is used to modify the user’s mood), tolerance (i.e.,
the gradual building-up of resistance resulting in the need to engage more with the object of
addiction), withdrawal symptoms (i.e., negative experiences when the object of the addiction is
not present), conflict (compromising of all other things in the individual’s life such as
educational/occupational duties, relationships, etc.), and relapse (i.e., reverting back to the
addiction after a period of abstinence) (APA 2013; Anderson et al. 2016).
Several factors have been found to enhance IGD vulnerability. Indicatively, online games
with a higher risk of developing IGD appear to share specific characteristics such as competing
groups, teamwork, social communication, successive challenges, and accessibility to online
games (APA 2013). Furthermore, comorbid psychopathological manifestations including
attention deficit hyperactivity disorder (ADHD), obsessive-compulsive disorder (OCD), major
depressive disorder (MDD), and neglecting of one’s health have all been associated with IGD
(APA 2013). Despite the significant progress in the field, further research considering risk and
protective factors of IGD has been recommended (APA 2013). To further this aim, the present
study explores the possible risk effect of anxiety and the possible protective effect of family
cohesion experiences on the IGD risk of more anxious individuals.
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Massively Multiplayer Online Games
Research has shown that not all players of online games are equally at-risk in developing IGD,
which is due in part to the diverse range of game types available (Kuss and Griffiths 2012).
One type, massively multiplayer online (MMO) games, are games in which players can
interact with each other simultaneously, as they are connected via the online medium to a
large player base, which offers opportunity for competitive and cooperative goals that can be
both challenging and immersive (Steinkuehler and Williams 2006; Lee et al. 2015). In this
context, MMOs require the development of an online character (avatar) through which the
player interacts with both the virtual world and other players (Elliot et al. 2012). Research has
consistently demonstrated excessive online use behaviors among MMO players and higher
rates of IGD prevalence compared to players of other game genres (Caplan et al. 2009; Müller
et al. 2014; Stavropoulos et al. 2016). More specifically, MMO players have been found to
play longer, and exhibit irritability when not able to play (Berle et al. 2015), as well as lower
self-regulation, increased impulsivity, and reduced agreeableness (Collins et al. 2012). These
traits have been closely associated with other forms of addiction (Tayeebi et al. 2013),
indicating that MMO players are a specific risk population. Based on this prior research, the
present study focuses on MMO players during the significant (from a developmental perspective) and concurrently understudied period of emergent adulthood (Kuss and Griffiths 2012).

Emergent Adulthood
The age group of emergent adulthood is broadly defined as the 18–29 year age group in industrialized
countries (Arnett 2000; Arnett et al. 2014). Arnett (2000) suggested that emergent adulthood is a time
for change and discovery and is an important age range for scholarly attention. Simultaneously,
emergent adulthood has been characterized as a critical period for the development of addictions
more generally (Stone et al. 2012), and online-related addictions more particularly (Sussman and
Arnett 2014). In Australia (where the present study was carried out), the vast majority of gamers are
emergent adults, who typically play to relieve boredom and to have fun (Brand and Todhunter 2015).
Interestingly, DSM-5 estimates the prevalence of IGD to be between 12 and 20% during the initiation
phase of emergent adulthood (APA 2013)—although this was based on non-nationally representative
survey studies—while recreational online use increases during the same period (Yen et al. 2009).
Finally, many types of addictive behaviors that were initiated during emergent adulthood have been
shown to continue over the life course (Ashenhurst, Harden, Corbin, & Fromme, 2015). Despite clear
evidence to suggest the importance of studying IGD symptoms during emergent adulthood, much
remains unknown about IGD in this age group, because the international literature has
disproportionally emphasized adolescence (Müller et al. 2015; Rehbein et al. 2015).

Risk and Resilience Framework (RRF)
Taking into consideration previous empirical findings and contemporary research recommendations, the present study adopts the Risk and Resilience Framework (RRF) in examining IGD among
emergent adult MMO gamers (Anderson et al. 2016; Arnett et al. 2014; Arnett 2000). Resilience is
defined as the combination of aspects and experience (i.e., protective factors and resources) that
allow an individual to be unaffected by something problematic (Masten 2001). In contrast, risk is
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defined as involving aspects and experiences of individuals that make them susceptible to developing problematic disorders and behaviors (Grewirtz and Edleson 2007). In this context, the RRF
posits that behaviors constantly vary on a continuum because of the interplay between developmental (age-related), individual (person-related), and contextual risk and protective factors (Masten
2014). In the present study, risk and RRF are used to explore IGD risk factors at the individual level
(e.g., anxiety) and IGD resilience factors at the contextual level (e.g., family cohesion).

Anxiety
A significant relationship between anxiety and addictive behaviors, and technological addictions in particular, has been repeatedly demonstrated (Andreassen et al. 2016; Buckner and
Schmidt 2009; Cooper et al. 2014; Essau et al. 2014; Lee and Stapinski 2012; Parhami et al.
2014; Sareen et al. 2006; Van Der Maas 2016). Furthermore, anxiety-related factors such as
sensitivity to stress, perceived uncontrollability, and avoidance have also been shown to be
associated with addiction severity (Forsyth et al. 2003). Nevertheless, the association between
anxiety and addiction is considered bidirectional (Kushner et al. 2000). Anxiety and addictive
behaviors can both initiate the other, and anxiety can contribute to the maintenance of, and
relapse to an addictive behavior (Dalbudak et al. 2014). This has broadly been explained on the
basis of addictive behaviors (such as IGD) providing immediate gratification and relief from
anxiety, and thus functioning as maladaptive anxiety addressing mechanisms (Douglas et al.
2008; Griffiths 2005a, b; Griffiths et al. 2016; Marlatt and Donovan 2005; Mehroof and
Griffiths 2010). Along this line, Caplan (2002) suggests that social anxiety predicts preference
for online social interactions and leads to negative outcomes associated with problematic
Internet use. This is in consensus with several studies suggesting an association between
anxiety manifestations and excessive Internet use (Cole and Hooley 2013; Lee and Leeson
2015; Lo et al. 2005). Despite these few studies, there is generally a dearth of specialized
(longitudinal) research emphasizing on potential buffers (i.e., protective factors) of anxiety’s
effect on IGD. The present study therefore contributes to the field by exploring the potential
protective role of family cohesion in both a cross-sectional and longitudinal manner.

Family Cohesion
In addition to anxiety, contextual factors have been implicated as being critical for the development
of behavior in general (Cicchetti and Toth 2009), addictions in general (Griffiths 2005a, b), and
technological addictions in particular (Douglas et al. 2008). More specifically, IGD-related studies
have highlighted the need to pay equal attention to individual, cultural and online contexts (Kuss
2013). In that line, family contextual factors including parenting attitudes, family communication,
and cohesion have been found to act protectively for excessive Internet use, whereas others, such as
exposure to family conflicts, have been shown to increase it (Park et al. 2008). In this context, the
significance of family cohesion has been illustrated for understanding addictive behaviors (Reeb
et al. 2015). Family cohesion is described as the Bemotional bonding among family members and
the feeling of closeness that is expressed by feelings of belonging and acceptance within the family^
(Johnson et al. 2001, p. 306). Cohesive families appear to function in a number of ways that may
reduce addictive behaviors (i.e., binge drinking and smoking initiation; Rajesh et al. 2015; Solloski
et al. 2015). In particular, cohesive families appear likely to decrease IGD escaping motives (i.e.,
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individuals may not abscond to the virtual world due to their satisfying family context). Furthermore,
such families may positively moderate other external stressors (i.e., peer issues), that could
precipitate IGD behaviors, by providing a place of belonging, and a safe outlet for relieving tension
(Rajesh et al. 2015; Solloski et al. 2015). This is in consensus with literature indicating family
cohesion to have a buffering role in the associations between discomfort and distress and psychopathological behaviors, such as post-traumatic stress disorder (Farrell et al. 1995; Ibanez et al. 2015;
Kaur and Kearney 2013). Subsequently, one might assume that higher levels of family cohesion
moderate (i.e., buffer) IGD risk for more anxious individuals. The rationale for this hypothesis is
twofold. Firstly, adaptive emotion regulation strategies through communication and sharing are
promoted in more cohesive families (Li and Warner 2015) and therefore, individuals may have less
urge to abscond online. Secondly, family cohesion has been related to greater connectedness and, as
expected, is inversely related to neglect (Manzi et al. 2006; Wark et al. 2003). It therefore follows that
a strong family base could reduce IGD risk. The present study is (to the best of the authors’
knowledge) the first that aims to assess this hypothesis.

The Present Study
The present study utilizes the RRF to explore the IGD risk effect of anxiety (as a factor related to
the gamer) and the potential buffering effect of family cohesion on this association (as a
moderating factor related to the gamer’s context). More specifically, a combination of crosssectional and longitudinal data of Australian MMO gamers, aged 18–29 years is examined to
address the following two hypotheses:
H1: Based on the available literature, it was hypothesized that higher anxiety symptoms would
function (both cross-sectionally and longitudinally) as an IGD risk factor (i.e., individuals with
higher anxiety levels will report higher IGD scores; Ahmadi et al., 2014; Dalbudak et al. 2014).
H2: It was hypothesized that higher levels of family cohesion would buffer (i.e., negatively moderate) the effect of anxiety on IGD symptoms over time (Kaur & Kearney
2013; Ibanez et al. 2015; Johnson et al. 2001; Priest & Denton, 2012).

Method
Participants
Participants involved in the cross-sectional (online and face-to-face) component of the present
study were 125 emerging adults1 (Mage = 23.34, SD = 3.29, Minage = 18, Maxage = 29, Males =
1

This study is a part of a wider project of the authors’ university that addresses the interplay between individual, gaming
and proximal context factors in the development of Internet Gaming Disorder symptoms in emergent adults. Instruments
used in the data include the: (i) Internet Gaming Disorder - Short Form 9 (9 items; Pontes & Griffiths, 2015); (ii) Beck
Depression Inventory - second edition (21 items; Beck and Steer, 1990); (iii) Beck Anxiety Inventory (Beck & Steer,
1990); (iv) Hikikomori-Social Withdrawal Scale (5 items; Teo et al., 2015); (v) Attention Deficit Hyperactivity self-report
scale (18 items; Kessler et al., 2005); (vi) Ten item personality inventory (Gosling, Rentfrow & Swann, 2003); (vii) The
Balanced Family Cohesion Scale (Olson, 2011); (viii) Presence Questionnaire (10 items; Faiola, Newlon, Pfaff, &
Smyslova, 2013); (ix); Online Flow Questionnaire (5 items; Chen Wigand & Nilan, 2000) (x) Self-Presence Questionnaire (Ratan & Hasler, 2010); (xi) Gaming-Contingent Self-Worth Scale (12 items; Beard & Wickham, 2016); and (xiii) a
fitness tracker (Fitbit flex), assessing physical activity, for face-to-face data collection only.
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49, 77.6%). Additionally, 61 participants were involved in the longitudinal (face-to-face)
component (Mage = 23.34, SD = 3.39, Minage = 18, Maxage = 29, Males = 49, 77.6%). To ensure there were no significant differences between the cross-sectional and longitudinal participants on each of the variables, independent samples t tests and chi-squared analyses were
conducted. No significant differences were found.2 Time point 1 (T1), Time point 2 (T2) and
Time Point 3 (T3) (longitudinal data) were used to assess the longitudinal part of Hypothesis 1
and Hypothesis 2 related to over time effects.3 The estimated maximum sampling errors with a
size of 125 (cross-sectional sample) and a size of 61 (longitudinal sample) are 8.77 and
12.55% (Z = 1.96, confidence level 95%) respectively. Demographic characteristics of the
sample are listed in Table 1. For sample collection process see Fig. 1.

Measures
Internet Gaming Disorder Scale–Short Form 9 (IGDS-SF9) Pontes and Griffiths’
(2015) IGS-SF9 includes nine items that assess the degree of Internet Gaming Disorder (IGD)
symptoms. The IGDS-SF9 is based on the nine criteria for IGD outlined in the DSM-5 (APA
2013). Participants were asked to respond on a 5-point Likert scale ranging from 1 (Never) to 5
(Very often) concerning their gaming behaviors (e.g., BDo you feel more irritability, anxiety or
even sadness when you try to either reduce or stop your gaming activity?^). The score derived is a
composite score, 9 (minimal IGD symptoms) to 45 (maximum IGD symptoms). The instrument
demonstrated high Internal reliability (Cronbach α = .92) in the present study.
Beck Anxiety Inventory (BAI) The Beck Anxiety Inventory (BAI) is a 21-item scale used to
assess participants’ anxiety (Beck and Steer 1990). Participants were asked to indicate how much a
symptom Bbothered^ them in the past month (e.g., BFeeling hot^), ranging from 1 (Not at all) to 4
(Severely). Total scores were generated by summing all items, resulting in a range from 21(lower
severity) to 84 (higher severity). Higher and lower scores indicate higher and lower severity of anxiety
symptoms respectively. In the present study, internal consistency was excellent (Cronbach α = .95).
Balanced Family Cohesion Subscale To assess family cohesion, and in consensus with
previous studies (Jin 2015), the Balanced Family Cohesion Subscale of the Family Adaptability and Cohesion Evaluation Scale-FACES IV (Olson 2011) was used. The scale comprised of
seven items, with participants required to answer questions that refer to the balance (e.g.,
connected without being emotionally disengaged and enmeshed) connectedness with their
family members (e.g., BAlthough family members have individual interests, they still
2

To ensure that there were no significant differences between the online and face-to-face samples considering
their demographic and Internet use characteristics, independent sample t-tests and chi-square analyses were
conducted. Findings did not indicate any significant differences in regards to gender (x2 = .21, df = 1, p = .89), the
age of the participants (t = −.54, df = 120, p = .59) and their years of internet use (t = 2.35, df = 122, p = .06).
Therefore, online and face-to-face data (i.e., TP1) were combined (i.e., analyzed together) to investigate crosssectional questions.
3
The longitudinal design was assessed for attrition. Assessments’ frequency for each participant varied within a
range of 1–3 (Maverage = 2.57). Time Point 1 comprised 61 participants, Time Point 2 comprised 56 participants
(8.20% attrition), and Time Point 3 comprised 43 participants (29.51% attrition). In line with literature
recommendations, attrition, in relation to the studied variables, was assessed using Little’s Missing Completely
At Random test (MCAR), which was insignificant (MCAR X2 = 1715.79, p = 1.00; Little & Rubin, 2014). In
order to avoid list-wise deletion, which would reduce the sample’s power, maximum likelihood imputation (five
times) of values was applied (Gold & Bentler, 2000).
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Table 1 Participants’ demographic characteristics
Sociodemographic
variables

Face-to-face (n = 61)

Online (n = 64)

Total (n = 125)

Gender

Male
Female
MMOs
MMORPGs
Year 7–10

45 (36.0%)
16 (12.8%)
38 (30.4%)
23 (18.4%)
4 (3.2%)

49 (39.2%)
15 (12.0%)
43 (34.4%)
21 (16.8%)
2 (1.6%)

94 (75.2%)
31 (24.8%)
81 (64.8%)
44 (35.2%)
6 (4.8%)

Year 12
Tertiary diploma
Undergraduate degree
Postgraduate degree
Unemployed
Temporary leave
Student
Casual employment
Part-time employment
Full-time employment
Family of origin (two parents
and siblings if any)
Mother and siblings if any
(parents divorced/separated)
Mother and siblings if any
(father passed away)
Father and siblings if any
(parents divorced/separated)
With partner
With partner and siblings
Alone
With friends
Shared accommodation

25 (20.0%)
15 (12.3%)
12 (9.8%)
5 (4.0%)
1 (0.8%)
2 (1.6%)
14 (11.2%)
15 (12.0%)
9 (7.2%)
20 (16.0%)
11 (9.1%)

21 (16.8%)
17 (13.9%)
15 (12.3%)
9 (7.2%)
11 (8.8%)
2 (1.6%)
10 (8.0%)
8 (6.4%)
8 (6.4%)
25 (20.0%)
23 (19.0%)

46 (36.8%)
32 (26.2%)
27 (22.1%)
14 (11.2%)
12 (9.6%)
4 (3.2%)
24 (19.2%)
23 (18.4%)
17 (13.6%
45 (36.0%)
34 (28.1%)

2 (1.7%)

5 (4.1%)

7 (5.8%)

2 (1.6%)

1 (0.8%)

3 (2.4%)

0 (0.0%)

1 (0.8%)

1 (0.8%)

18 (14.9%)
1(0.8%)
1 (0.8%)
13 (10.4%)
13 (10.4%)

16 (13.2%)
1 (0.8%)
3 (2.5%)
6 (4.8%)
8 (6.4%)

Game genre
Highest level
of education

Employment status

Residing with

34 (28.1%)
2 (1.7%)
4 (3.3%)
19 (15.2%)
21 (16.8%)

participate in family activities^). Participants were required to respond on a scale ranging from
1 (Never or definitely) to 5 (Strongly agree), items’ scores were added resulting to a range of 7
to 35. Higher scores indicate higher levels of balanced family cohesion and lower scores
indicate lower levels of balanced family cohesion. In the present study the scale’s internal
consistency was considered good to excellent (Cronbach α = .89).

Procedure
The project was approved by the Human Research Ethics Committee of the authors’ university.
Participants were recruited from the general community (including staff and students of the
university) using traditional (i.e., information flyers) and electronic (i.e., email, social media)
advertising methods.4 The longitudinal sample was collected face-to-face over a three-month
4

In line with the approval received by the ethics committee of the participating university, the flyers: (i) indicated
that participants were required to participate on three separate measurement occasions approximately 1 month
apart; (ii) included an email address to contact the investigators; and (iii) clearly described the process and stages
of the data collection (face-to-face and online). MMO and MMORPG players, aged between 18 and 29 years,
interested in the study received the Plain Language Information Statement (PLIS). The PLIS clearly indicated that
participation was voluntary and that participants could independently decide to withdraw from the study at any
point. Individuals who choose to participate were required to provide informed consent.
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Fig. 1 Sample collection process

period between June 2016 and September 2016. Mutually agreed data collection appointments
(25–35 min) were arranged with participants by a trained research team of five undergraduate
students and two postgraduate students. No compensation was provided to the participants.
Online collection took place over a 1-month period (June 1, 2016 and July 1, 2016).
Eligible individuals interested in participating and unable or unwilling to attend face-to-face
testing sessions were invited to register with the study via a Survey-Monkey link available on
MMO websites and forums. Individuals that chose to participate online were provided with a
brief description of the study (i.e., methods, aims, conditions) and directed to click a button to
provide informed consent (i.e., digitally sign).

Statistical Analysis
To assess H1, two linear regression analyses (one cross-sectional and one longitudinal) were
conducted to determine if anxiety was an IGD risk factor. To assess H2, a moderation analysis
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was conducted via Process software (Hayes 2013) to determine if the interaction between
anxiety and balanced family cohesion positively moderated (buffered) IGD symptoms. The
longitudinal data were used to explore this relationship following relevant literature recommendations, which suggest longitudinal data is required to support causative associations
(Winer et al. 2016). In accordance with these suggestions, participants’ anxiety scores at T1
were entered as the independent variable, balanced family cohesion at T2 was entered as the
moderator, and IGD at T3 was used as the outcome variable. Finally, the Johnson Neyman (J–
N) technique was applied to derive regions of significance (i.e., points of transition) of the
moderation effect of balanced family cohesion on the association between anxiety and IGD
symptoms (Preacher et al. 2007).

Results
The analyses’ assumptions, descriptive statistics and inter-correlations between the examined
variables were assessed before calculating the results. To dimensionally assess (on a continuum
from minimum to maximum) the association between anxiety and IGD symptoms H1, a linear
regression analysis was first conducted on the cross-sectional data. More specifically, IGD
symptoms were inserted as the dependent variable and anxiety was inserted as an independent
variable. The effect of anxiety accounted for a significant 23.6% of the IGD variance (R2 = .24,
F(1, 120) = 36.98, p < .001). According to the regression coefficient, one-unit increase in
anxiety predicted a .32 increase in IGD scores (b = .32, SE(b) = .05, β = .49, p < .001).
The linear regression model described above was repeated using the longitudinal data. IGD
symptoms assessed at T3 were inserted as the dependent variable, and anxiety at T1 as the
independent variable. Anxiety at T1 accounted for a significant 8.9% of the variance in IGD
symptoms at T3, R2 = .09, F(1, 56) = 5.48, p = .023. More specifically, one-unit of increase in
anxiety at T1 predicted .16 of increase in IGD symptoms at T3 (b = .16, SE (b) = .07, β = 30,
t = 2.34, p < .05).
To address H2, a moderation analysis was conducted adopting the methodology recommended by Hayes (2013). The model examined the moderating (buffering) effect of balanced
family cohesion (Moderator) at T2 on the association between anxiety (IV) at T1 and IGD
(DV) symptoms at T3. The model estimated the following:
IGD T3 = a + b1 anxiety T1 + b2 balanced family cohesion T2 + b3 [anxiety T1 × balanced
family cohesion T2];
Findings indicated that the full model accounted for 17.88% of variance in IGD at T3. The
slope of the regression line for the overall model was significant (F(3, 54) = 3.92, p = .01). An
inspection of the interaction coefficient indicated that anxiety at T1 and balanced family
cohesion at T2 significantly interacted (protective effect) in predicting IGD scores at T3,
b = − .04, t(54) = −2.30, p = .03. Findings indicated that when an individual presented concurrently with a higher point (than the intercept) in anxiety at T1 and a higher point in balanced
family cohesion at T2, then IGD symptoms at T3 reduce by .04. A visual representation of this
buffering/protective effect is illustrated in Fig. 2.
Finally, the Johnson Neyman (J–N) technique was applied to derive regions of significance
(points of transition) of the moderation effect in the sample (Preacher et al. 2007). Findings
demonstrated that the buffering effect of balanced family cohesion at T2 on the association
between anxiety at T1 and IGD at T3, started from the minimum values of the moderator and
had a ceiling point for values of balanced family cohesion exceeding 29.74. This means that
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Internet Gaming Disorder
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Fig. 2 Moderating effect of balanced family cohesion (T2) on the relationship between Internet Gambling
Disorder and anxiety

after this point, the moderation/buffering effect of balanced family cohesion at T2 on the
association between anxiety at T1 and IGD at T3 had reached its maximum protective effect,
b = .06, t(54) = .66, p = .51, (see Fig. 2).

Discussion
The present study used a Risk and Resilience Framework (RRF) approach to examine crosssectional and over time variations (three points across a period of 3 months, 1 month apart
each) of IGD behaviors among an Australian sample of MMO gamers, assessed online and/or
face-to-face. More specifically, it investigated whether higher anxiety levels functioned as an
IGD risk factor; and whether higher levels of family cohesion reduced IGD risk of more
anxious individuals. Linear regression and moderation analyses demonstrated that higher
anxiety associated with increased IGD behaviors both cross-sectionally and longitudinally.
Furthermore, higher anxiety gamers were significantly less susceptible to IGD over time, when
they experienced higher levels of family cohesion. These findings imply the need to consider
the interplay between individual- and family-related factors when examining IGD and planning relevant prevention and intervention strategies.

Anxiety
Using the RRF (Masten 2014), anxiety was shown to be a factor (related to the player) that increased
IGD risk. More specifically, results suggested that emergent adult MMO players who reported
higher anxiety were inclined to have higher IGD scores. This is in consensus with previous research
indicating the role of anxiety as a risk factor for addictions in general (Buckner and Schmidt 2009;
Cooper et al. 2014; Parhami et al. 2014; Sareen et al. 2006; Van Der Maas 2016), and for onlinerelated addictive behaviors in particular (Andreassen et al. 2016; Lee and Stapinski 2012).
It is likely that excessive use of online games may relieve symptoms of anxiety (Mehroof
and Griffiths 2010). This explanation is in accord with the Compensatory Internet Use
hypothesis, which suggests that individuals who are less psychologically resilient may turn
to online communications (e.g., via online games) to compensate for their difficulties offline
(i.e. anxiety; Valkenburg and Peter 2009, 2013). Applying this to the present study, it would
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mean that participants with higher anxiety levels are more likely turn to online games to
compensate for their real-world life difficulties, where they are more anxious, because this
would provide relief from the thoughts or experiences that may precipitate and/or perpetuate
their anxiety symptoms. Conceptually, there are several aspects of a person’s real life such as
social interaction and fear of negative evaluation, which could act as anxiety triggers (i.e.,
stress-related issues) and appear not to be evident whilst gaming (Mehroof & Griffiths 2010).
In this context, the Compensatory Internet Use Hypothesis for explaining the IGD risk of more
anxious gamers aligns with an extensive body of literature, which suggests that addictive
behaviors (in general) provide immediate gratification and relief from anxiety and distress
(Akin and İskender 2011; Douglas et al. 2008; Griffiths 2005a, b; Griffiths et al. 2016).

Family Cohesion as a Buffer of the IGD Risk Effect of Anxiety
Interestingly, the present study demonstrated that more anxious emergent adults, who play MMOs
and experienced higher levels of family cohesion were at lower IGD risk (than their equally
anxious co-players, who reported lower family cohesion levels). Additionally, a ceiling effect was
found for high scores of family cohesion, meaning that after a specific point, higher levels of
family cohesion would not further reduce the IGD risk of more anxious gamers. Along this line,
the buffering effect that family cohesion had on the association between anxiety and IGD was
substantially stronger when family cohesion increased between low and average levels. To the
best of the author’s knowledge, this is the first study that has examined the potential protective
effect of higher family cohesion for more anxious gamers. Nevertheless, the findings were in
consensus with previous research suggesting that family cohesion may have a significant role in
preventing the development of addictions (Solloski et al. 2015; Rajesh et al. 2015; Manzi et al.
2006; Wark et al. 2003; Li and Warner 2015). There are two potential reasons why this might be
the case. Firstly, adaptive emotion regulation strategies via communication and sharing are
promoted in more cohesive families (Li and Warner 2015), and therefore, individuals may have
less urge to abscond online (via excessive gaming). Secondly, family cohesion has been related to
increased connectedness and less neglect (Manzi et al. 2006; Wark et al. 2003). This may mean
that individual players would be more likely to talk and gain relief regarding issues causing them
anxiety within more cohesive families. These options could deter more anxious gamers from the
excessive use of online games to address their anxiety-related discomfort and distress.
However, reinforcing family cohesion is not a panacea for IGD in more anxious gamers. The
ceiling effect indicated that higher family cohesion positively moderates the IGD risk until a specific
point and can be more effective when raising the family cohesion levels from low to average. This
could be interpreted as the result of family cohesion levels not exclusively moderating the IGD risk
of more anxious gamers (Anderson et al. 2016). Other factors, such as game-related features (i.e.,
avatar graphs, gaming structure) may also contribute and/or accommodate gaming overinvolvement of more anxious individuals, and their effect could be more significant when family
cohesion is experienced (Anderson et al. 2016). Future research should build upon these findings by
more clearly delineating the potential basis of family cohesion’s positive role and providing
guidelines for more effective IGD prevention and treatment efforts.

Limitations, Implications, Future Research and Conclusions
The present study has several strengths including (i) a concurrent examination of online and
face-to-face participants; (ii) a combination of cross-sectional and longitudinal analyses; (iii)
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an emphasis on an under-researched high risk population for IGD (emergent adult MMO
gamers), and (iv) a focus on both individual- and contextual-related factors, as well as their
interplay in relation to IGD.
However, there are several limitations that need to be considered. Firstly, IGD was
assessed by focusing on a specific group of online gaming genres. There are multiple online
gaming genres, and therefore characteristics of those who play them may vary accordingly.
Secondly, the sample size was relatively small (N = 125), suggesting that limitations may
exist when extrapolating the results. Thirdly, the longitudinal design applied referred to a
relatively short timeframe. Fourth, the present study used self-report measures that may
have affected reliability because participant responses can be influenced by mood and
situational factors at the time when the assessment occurred (Smith & Handler, 2007).
Finally, different directions of the causal relationships between the variables involved in the
study could have been examined (i.e., low family cohesion mediated by anxiety on IGD
risk).
Within the context of the aforementioned limitations, the findings have several important clinical implications. Considering IGD prevention, the findings suggest that individuals who report higher anxiety need to be prioritized, especially when they are situated in
families with lower family cohesion levels. In relation to treatment directions, cognitivebehavior therapy may be useful to promote awareness in regard to the use of IGD as a
potential maladaptive emotional compensation strategy. Furthermore, family therapy promoting higher family cohesion levels may prove beneficial in reducing IGD risk of higher
anxiety players.
In line with these suggestions, the present study prompts several further research avenues
within the IGD field. Future research should more deeply investigate the longitudinal interplay
between individual (i.e. age, gender, societal, cultural background) and gaming-related factors
(i.e. game genre, game structure, character development). Furthermore, increasing the length
of the longitudinal design could greatly benefit knowledge considering time-related variations
in the association between anxiety and IGD, and well as the anxiety-family cohesion interaction. Investigating other potential protective factors that reduce the association between anxiety
and IGD may also add to the extant knowledge.
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Appendix
Correlations and Descriptive Statistics
A Pearson correlational analysis demonstrated a significant positive relationship between
anxiety and IGD symptoms in the cross-sectional data, r(122) = .49, p < .001. Associations
among IGD at all time points, family cohesion at all time points, and anxiety at all times points,
using Pearson correlation coefficients are presented in Table 2. Means and standard deviations
are presented in Table.

Table 2 Descriptive statistics and correlations among study variables (longitudinal)
Variable

1

1. Anxiety T1
–
2. Anxiety T2
3. Anxiety T3
4. Balance family cohesion T1
5. Balanced family cohesion T2
6. Balance family cohesion T3
7. IGD (T1)
8. IGD (T2)
9. IGD (T3)
Mean
14.53
Standard deviation
10.56

2

3

4

.55*** .42** .25
–
.48*** .05
–
.11
–

10.60
9.16

10.01
7.21

5

6

7

8

9

.17
− .07
− .01
.76***
–

19
− .10
− .01
.57***
.59***
–

.46***
.52***
.27*
− .10
− .21
− .13
–

.258*
.46***
.13
− .08
− .16
− .15
.72***
–

27.22
4.07

19.48
7.07

19.67
6.86

.30*
.33*
.25
.01
− .05
− .06
.59***
.63***
–
17.78
5.80

26.69 27.12
6.07 5.29
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