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A B S T R A C T   

Gaming and Internet use are positively associated with benefits for interpersonal relationships in adolescence, 
with these behaviors when excessive having been negatively linked with positive aspects of interpersonal con-
nections, such as secure attachment. Using a representative sample of 7918 Portuguese adolescents, with ages 
ranging from 13 to 19 (Mage = 15.5, 53.3% females), and three self-report measures of problematic gaming, 
problematic Internet use, and social group attachment (secure, anxious, avoidant), this cross-sectional study 
aimed to examine the associations between problematic gaming, as well as problematic Internet use, and secure 
and insecure (anxious and avoidant) social group attachment styles, in the groups with and without these 
problems. In the groups without problematic gaming and without problematic Internet use, excessive gaming 
and involvement with the Internet were negatively associated with secure social group attachment and positively 
associated with anxious social group attachment; on the other hand, in the groups with severe levels of these 
problems, problematic gaming and Internet use were positively associated with secure social group attachment 
and negatively associated with anxious social group attachment. These results go against what had been initially 
hypothesized and suggest that in the case of adolescents with severe levels of these problems, they may serve as 
an effective compensatory mechanism for coping with the negative effects of insecure attachment styles, which 
in turn likely contributes to the maintenance of problematic gaming and Internet use.   

1. Introduction 

Previous research shows that Internet use and gaming, particularly 
common behaviors in adolescence (Wartberg et al., 2017; Öztürk & 
Özmen, 2016), are associated with some positive outcomes related to 
interpersonal relationships (e.g., overcoming real-life communication 
barriers, enhancing close friendships) (Lenhart et al., 2015; Sandstrom 
et al., 2022). Conversely, excessive Internet use and gaming (i.e., to the 
point of harm to the individual) are linked with negative 
interpersonal-related outcomes (e.g., fewer offline relationships, poorer 
social skills) (Affouneh et al., 2021; Li et al., 2017; Mannell, 2020), with 
adolescents being particularly at risk for these behaviors (Tsitsika et al., 
2011). Regarding attachment specifically, previous studies have 

negatively linked secure attachment with excessive Internet use and 
gaming (Estévez et al., 2017, 2019; Monacis et al., 2017; Teng et al., 
2020), and positively associated insecure attachment with these be-
haviors (e.g., Monacis et al., 2017; Reiner et al., 2017; Schimmenti et al., 
2014). Taken together, these findings suggest that healthy levels of 
Internet use and gaming are associated with higher levels of secure 
attachment, and excessive levels of these behaviors with higher levels of 
insecure attachment. No previous study, to the best of the authors’ 
knowledge, has examined social group attachment in relation to gaming 
and Internet use, nor explored the associations between these variables 
(i.e., secure/insecure attachment with gaming, as well as with involve-
ment with the Internet) among groups of individuals with and without 
these behavioral problems (i.e., problematic gaming and involvement 
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E-mail address: celia.mo.carvalho@uac.pt (C. Barreto Carvalho).  

Contents lists available at ScienceDirect 

Computers in Human Behavior 

journal homepage: www.elsevier.com/locate/comphumbeh 

https://doi.org/10.1016/j.chb.2023.107932 
Received 15 May 2023; Received in revised form 17 August 2023; Accepted 28 August 2023   

mailto:celia.mo.carvalho@uac.pt
www.sciencedirect.com/science/journal/07475632
https://www.elsevier.com/locate/comphumbeh
https://doi.org/10.1016/j.chb.2023.107932
https://doi.org/10.1016/j.chb.2023.107932
https://doi.org/10.1016/j.chb.2023.107932
http://crossmark.crossref.org/dialog/?doi=10.1016/j.chb.2023.107932&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


Computers in Human Behavior 149 (2023) 107932

2

with the Internet). Furthermore, there is a lack of research examining 
the prevalence rates of problematic gaming and problematic Internet use 
in insular regions. Firstly, given this paucity of research, this 
cross-sectional study aims to characterize the prevalence of problematic 
gaming and problematic Internet use using a representative sample of 
adolescents living in the Azores archipelago (Portugal). Secondly, this 
study aims to explore gender and age differences in social group 
attachment, problematic gaming, and problematic Internet use. More 
importantly, this study aims to examine the associations between social 
group attachment and problematic gaming, as well as between the 
former and the involvement with the Internet. The former associations 
will be conducted among groups with and without problematic gaming 
and, similarly, the latter associations will be conducted among groups 
with and without problematic Internet use, considering the paucity of 
research examining these associations among these groups. Specifically, 
this study aims to explore the relationships between secure social group 
attachment, as well as two insecure attachment styles (anxious and 
avoidant attachment), and the previously mentioned variables. 

2. Literature review and hypothesis development 

2.1. Internet use and gaming 

Internet use is particularly common in adolescence (Öztürk & 
Özmen, 2016), with gaming being one of the most frequent activities 
that adolescents use the Internet for (Wartberg et al., 2017; Öztürk & 
Özmen, 2016). Additionally, these behaviors may become problematic 
when excessive, with gaming being one of the most addictive online 
activities (Hu et al., 2019) and excessive Internet use an increasingly 
accepted global behavioral problem. This problem is particularly prev-
alent among adolescents (American Psychiatric Association [APA], 
2013; Greenfield & Yan, 2006) given some of their developmental 
characteristics (e.g., not fully developed critical thinking skills nor sense 
of boundaries) (Tsitsika et al., 2011). For the sake of consistency, this 
study adopted the terms problematic Internet use (PIU) and problematic 
gaming, characterized by the excessive engagement in these behaviors 
to the point of causing harm to the individual (Lai & Kwan, 2017). More 
specifically, in this study, excessive gaming and excessive Internet use 
translate into high levels of the engagement in these behaviors that 
cause significant impairment or distress in a variety of dimensions of the 
person’s life, in line with the DSM-IV (APA, 1994) diagnosis of patho-
logical gambling and the DSM-5 (APA, 2013) diagnosis of internet 
gaming disorder. However, these problems have been conceptualized as 
coping mechanisms (Kardefelt-Winther, 2014a, 2014b, 2014c, 2017) 
that some individuals use to avoid real-life problems (e.g., loneliness, 
low self-esteem, stress, frustration, childhood adversity) through the 
engagement in virtual worlds (e.g., Chen & Chang, 2019; Colder Carras 
et al., 2018a,b; Colder Carras & Kardefelt-Winther, 2018; Karhulahti 
et al., 2022; T’ng et al., 2022). Previous research has found varying rates 
of adolescent PIU: 0.9%–1.7% in seven European countries (Tsitsika 
et al., 2014) and 16.5%–19% in Portugal (Ferreira et al., 2017; Martins 
et al., 2020), where this study was conducted. Regarding problematic 
gaming, previous studies have found rates of 1.2%–19.9% in Western 
countries (Fam, 2018; Gentile et al., 2017; Lemmens et al., 2015) and 
14.6% in Portugal (Simões, 2017). Male adolescents have been found to 
show a higher prevalence of both behaviors (e.g., Pontes et al., 2014; 
Simões, 2017). Therefore, it is expected that: 

H1. Males will display higher levels of problematic gaming and PIU. 

2.2. Internet use, gaming, and interpersonal relationships 

Internet use has been found to contribute to more time and a higher 
frequency of communications with family and friends and ultimately 
promotes stronger interpersonal relationships for those who have a 
greater online presence (Li et al., 2022). Indeed, Internet-based 

communication is less costly than traditional means (e.g., phone calls) 
(Holtzman et al., 2021), includes a vast array of ways to communicate, 
some of which make virtual interactions more realistic (Fibæk Bertel & 
Ling, 2016; Thulin, 2018) and may allow people to establish broader 
social connections by overcoming real-life communication barriers 
(Sandstrom et al., 2022). On the other hand, PIU has been positively 
associated with poor interpersonal relationships (Milani et al., 2009; Xu 
et al., 2014; for a meta-analysis, see Hao et al., 2022), leading some 
individuals to undervalue family and friends in real life (Kushlev et al., 
2017; Tammisalo & Rotkirch, 2022), have fewer offline relationships 
(Mannell, 2020) and poorer social skills (Affouneh et al., 2021). 

Online gaming has been found to offer an optimal space for social 
interactions where players give stress-buffering social support to each 
other (Colder Carras et al., 2018a,b; Steinkuehler & Williams, 2006) and 
close friendships are promoted (Lenhart et al., 2015). Research has 
revealed that online gaming is beneficial for shy individuals to maintain 
and establish social relationships (Kowert et al., 2014). Despite these 
findings, no association between online gaming and peer relationships 
in adolescence was found in one study (Chao & Yu, 2021) and gamers 
have been found to have a reduced offline social circle (Li et al., 2017) 
and compensate for this by establishing online social networks with 
other gamers (Leung, 2007). Lastly, research shows that when gaming 
becomes problematic, it loses its positive effects on interpersonal re-
lationships; specifically, one systematic review found that increased 
severity of problematic gaming was associated with poorer quality of 
parent-child relationships (Schneider et al., 2017). 

2.2.1. Internet use, gaming, and attachment 
A variable that is directly related to interpersonal relationships is 

social group attachment, which shares many characteristics with adult 
attachment theory (Smith et al., 1999). Groups can be a source of pro-
tection, support, and care, and can also function as a “safe haven” 
(Mikulincer & Shaver, 2017), with different attachment styles being 
developed within groups. According to Smith et al. (1999), being 
securely attached to a group implies that it is perceived as safe and 
accepting. In contrast, when the group is perceived as unresponsive and 
unavailable, an insecure attachment is developed, either in terms of 
anxious attachment (i.e., concerns about not being accepted in the 
group, therefore, acting to increase proximity) or avoidant attachment 
(i.e., proximity to the group is seen as undesirable, hence, acting to in-
crease distance) (Mikulincer & Shaver, 2017; Smith et al., 1999). 

To the best of the authors’ knowledge, there is no research examining 
the associations between healthy Internet use, gaming, and attachment, 
nor explored social group attachment in relation to any forms of Internet 
use and gaming. On the other hand, there is limited literature exploring 
the links between PIU, as well as problematic gaming, and specific forms 
of either secure or insecure attachment. For example, some research 
shows that PIU and problematic gaming are negatively associated with 
parental and peer attachment (Estévez et al., 2017, 2019; Teng et al., 
2020). In line with this, secure attachment has been found to negatively 
predict PIU and problematic gaming (Monacis et al., 2017) and insecure 
attachment to positively predict PIU (Lin et al., 2011; Reiner et al., 
2017). In addition, PIU has been found to be positively linked with both 
anxious and avoidant attachment styles (Schimmenti et al., 2014; Shin 
et al., 2011). Among late adolescents specifically, anxious attachment 
has been found to increase the risk of PIU (Schimmenti et al., 2014). 
Lastly, PIU and problematic gaming have both been found to be posi-
tively associated with anxious and avoidant attachment (Monacis et al., 
2017). 

Excessive gaming and Internet use is associated with an impairment 
in a variety of life areas (e.g., school, family) (Buzzai et al., 2021; Ko 
et al., 2015; Schneider et al., 2017; Xu et al., 2014). However, it is 
possible that they also lead to more frequent social interactions in cy-
berspace, thereby strengthening adolescents’ interpersonal relation-
ships. Conversely, research consistently shows that secure attachment is 
negatively associated with problematic gaming and PIU (Estévez et al., 
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2017, 2019; Monacis et al., 2017; Teng et al., 2020). Additionally, 
insecure attachment styles are positively linked with these issues (Lin 
et al., 2011; Monacis et al., 2017; Reiner et al., 2017; Schimmenti et al., 
2014; Shin et al., 2011). Thus, it is expected that: 

H2. Secure social group attachment will be negatively associated and 
insecure attachment (i.e., anxious and avoidant attachment) positively 
associated with problematic gaming and the involvement with the 
Internet in the groups with problematic gaming and with PIU (i.e., mild, 
moderate, severe). 

Lastly, considering the positive effects of gaming and Internet use on 
interpersonal relationships (as discussed above) (e.g., Colder Carras 
et al., 2018a,b; Fibæk Bertel & Ling, 2016; Kowert et al., 2014; Lenhart 
et al., 2015; Li et al., 2022; Sandstrom et al., 2022; Thulin, 2018), it is 
hypothesized that: 

H3. Secure social group attachment will be positively associated and 
insecure attachment (i.e., anxious, avoidant) negatively associated with 
excessive gaming and involvement with the Internet in the groups 
without problematic gaming and without PIU (i.e., normal 
involvement). 

This is particularly hypothesized given that participating adolescents 
live on relatively small islands and may use these activities at higher 
rates than those living in more urbanized areas to compensate for the 
likely limited access to social activities. 

3. Research methodology 

3.1. Participants 

Nearly the totality of students enrolled in the Portuguese public 
education system (ensino regular público) living in a specific region in 
Portugal participated in the present study, which is part of a greater 
research project described below (in the “Procedure and Ethics” sec-
tion). The sample was initially comprised of a total of 8622 adolescents, 
of which 704 were removed because either they did not state their age, 
were below the age of 13, or were older than 19 – given the small 
number of participants in both of these age groups (n = 249) and in 
accordance with the age range of adolescence (i.e., 10–19) defined by 
the World Health Organization (n.d.) – and/or did not state their school 
year or were in fourth or fifth grade – considering the small size of these 
groups (n = 2). The final sample comprised a total of 7918 adolescents, 
with ages ranging from 13 to 19 (M = 15.5, SD = 1.7) and of which 3697 
(46.7%) identify with the male gender and 4218 (53.3%) with the fe-
male gender were surveyed. Only these two gender options were 
considered in the questionnaire, which the authors acknowledge is not 
in line with the current notions of gender diversity. At time of partici-
pation, most adolescents were in ninth grade (24.9%), seventh grade 
(22.1%), or eighth grade (21.1%), and had never failed a school year 
(64.6%). No data were collected about adolescents’ racial/ethnic char-
acteristics nor socioeconomic status. 

3.2. Measures 

3.2.1. Game Addiction Scale 
The Game Addiction Scale (GAS; original version by Lemmens et al., 

2009; Portuguese version by Baptista et al., 2011) is a self-report mea-
sure originally designed to assess problematic gaming in adolescents. It 
is composed of 21 items (e.g., “Have you failed when trying to reduce 
game time?“), scored on a Likert scale ranging from 1 = Never to 5 =
Very often, grouped into seven three-item dimensions: salience, toler-
ance, mood modification, relapse, withdrawal, conflict, and problems. 
Each dimension is based on the 10 diagnostic criteria from the DSM-IV 
(APA, 1994) for pathological gambling and each item is preceded by 
“How often during the last six months … ?” because addiction is 
considered to be present when someone meets the specified criteria 

during a period of six months (Young, 1998). A total score of problem-
atic gaming, as well as subtotal scores for each dimension, were 
computed for each participant by summing all items, with higher scores 
indicating higher levels of problematic gaming. To determine prob-
lematic gaming, the polythetic format used by the DSM to diagnose 
pathological gambling was used, according to which a positive diagnosis 
requires that at least half (i.e., four) of the criteria be met. A total score of 
at least 12 (out of 15) for each dimension was considered to be indicative 
of the corresponding criterion meeting. In the original study (Lemmens 
et al., 2009), the total scale showed an excellent internal consistency, α 
= 0.92 and α = 0.94. The Portuguese version (Baptista et al., 2011) also 
found an excellent internal consistency for the total scale, α = 0.93. In 
the present study, the scale also presented an excellent internal consis-
tency, α = 0.99, with subscales ranging from α = 0.91 for relapse to α =
0.97 for withdrawal. Despite the GAS being based on an outdated 
DSM-IV diagnosis, it is still widely used in recent cross-cultural studies 
(e.g., Costa et al., 2020; Oliveira et al., 2022; Zhu et al., 2021). 

3.2.2. Internet Addiction Test 
The Internet Addiction Test (IAT; original version by Young, 2011; 

Portuguese version by Pontes et al., 2014) has its roots from an earlier 
exploratory study by Young (1998) which measured PIU using a ques-
tionnaire comprising eight items adapted from the DSM-IV (APA, 1994) 
criteria for pathological gambling, with participants who met at least 
five of the criteria being classified as individuals with PIU. The IAT 
measures the degree to which a person is involved with the Internet for 
recreational reasons (e.g., and not for professional or academic reasons). 
It is a unidimensional self-report measure composed of 20 items (e.g., 
“Do you fear that life without the Internet would be boring, empty, and 
joyless?“), rated on a Likert scale ranging from 0 = Rarely to 5 = Always. 
A total score was computed for each participant by summing all items, 
with higher scores indicating higher involvement with the Internet. The 
cut-off proposed by the author of the scale was used, with scores 0–30 
indicating normal Internet usage, 31–49 mild PIU, 50–79 moderate PIU, 
and 80–100 severe PIU (Young, 2011). The original study (Young, 2011) 
found a very good internal consistency, α = 0.84. In the Portuguese 
version (Pontes et al., 2014) and in this study, the scale presented an 
excellent internal consistency, α = 0.90 and α = 0.98, respectively. Even 
though the IAT is based on the outdated DSM-IV diagnosis of patho-
logical gambling, it is still widely used in recent research across a variety 
of countries (e.g., Costa et al., 2020; Siste et al., 2021). 

3.2.3. Social Group Attachment Scale 
The Social Group Attachment Scale (SGAS; original version by Smith 

et al., 1999; Portuguese version by Dinis et al., 2008) asks individuals to 
identify the social group perceived as the most important and assesses 
their experiences and feelings regarding this group, particularly their 
sense of attachment. It is a self-report measure comprising 25 items (e.g., 
“I do not often worry about being abandoned by my group”) scored on a 
Likert scale ranging from 1 = Strongly disagree to 7 = Strongly agree. 
Multiple items are grouped into two dimensions of insecure attachment 
– anxiety (10 items) and avoidance (10 items). Some items are 
reverse-scored and a mean score for total secure social group attachment 
was computed by averaging all items. In the original study (Smith et al., 
1999), the scale showed a good internal consistency for both di-
mensions, α = .86 for attachment anxiety and α = 0.75 for avoidance. In 
this study, a good internal consistency for the overall scale was found, α 
= 0.79, as well as acceptable for attachment avoidance, α = 0.67, and 
good for anxiety, α = 0.70. 

3.3. Procedure and ethics 

This study is part of a research project that took place between 2016 
and 2019 aimed to explore specific sociocultural and individual (e.g., 
disruptive emotional experiences, coping strategies, emotion regula-
tion) variables influencing substance use in Portugal. This study was 
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approved by the Ethics Committee of a regional Portuguese university 
and the Portuguese Data Protection Authority (no. 13953/2017). A 
research protocol was developed using multiple self-report measures 
and questionnaires, three of which were used for this study. This pro-
tocol was administered both digitally (e.g., via an electronic link) and 
using a paper and pencil format to students across a Portuguese region, 
to maximize student participation. Participation was split into two 
different moments with a time interval of two weeks in-between to 
prevent effects of fatigue on students and maximize response accuracy. 

All international ethical norms and standards regarding research 
involving human participants (e.g., Declaration of Helsinki), including 
anonymity and confidentiality of data, were complied with. All partic-
ipants above the age of 18 and the underage participants’ parents/legal 
guardians signed an informed consent form, and participation was 
voluntary. Data were collected in 2017 and stored online, in compliance 
with European Union’s General Data Protection Regulation (GDPR) 
guidelines. 

3.4. Data analysis 

Data were analyzed using SPSS version 27. Preliminary discriminant 
validity analyses were conducted to confirm that the GAS and the IAT 
measure two different constructs (i.e., gaming and Internet use). Spe-
cifically, Pearson correlations were used to examine the associations 
between these two measures and the number of weekly hours of use of 
social networks, as well as between the former and reporting playing 
videogames as a leisure activity (0 = No, 1 = Yes). A stronger association 
between the number of weekly hours of use and IAT compared to that 
between the former and GAS, as well as a stronger association between 
playing videogames as a leisure activity and GAS compared to that be-
tween the former and IAT, are indicative of good discriminant validity (i. 
e., two measures assessing two different constructs). To test the first 
hypothesis, descriptive statistics (e.g., means, standard deviations) were 
computed for all variables studied, as well as the prevalence of prob-
lematic gaming and PIU, both in the total sample and by gender and 
specific age group (i.e., 13, 14, 15, 16, 17, 18 or older). To test the 
second hypothesis and the third hypothesis, zero-order Pearson corre-
lations were conducted to examine the associations between social 
group attachment and levels of problematic gaming, both in the sub-
sample with problematic gaming (i.e., at least four of the seven criteria 
were met) and in the subsample of those without it, as well as between 
social group attachment and levels of involvement with the Internet, 
both in the group of participants with normal involvement with the 
Internet (IAT score ≤30) and separately across the multiple groups of 
those with PIU (mild: 31 ≤ IAT score ≤49; moderate: 50 ≤ IAT score 
≤79; severe: IAT score ≥80). Lastly, further partial correlation analyses 
were conducted, using gender and age as covariates; additionally, 
considering that problematic gaming and involvement with the Internet 
were strongly correlated in the present sample (r = 0.66) and online 
gaming has been found to be related with PIU (de Ávila et al., 2020), 
levels of problematic gaming (when correlating levels of involvement 
with the Internet with social group attachment) and levels of involve-
ment with the Internet (when correlating levels of problematic gaming 
with social group attachment) were also statistically controlled for (i.e., 
covariates). Coefficients lower than .20 were considered weak, those 
between 0.20 and 0.50 were considered moderate, and those greater 
than 0.50 were considered strong (Ferguson, 2009). The level of statis-
tical significance was p < .05 for all analyses. 

4. Results 

4.1. Validity analysis 

To explore to what extent the GAS and the IAT measure two different 
constructs, their discriminant validity was examined. More specifically, 
Pearson correlations were conducted and compared between these 

measures and the number of weekly hours of use of social networks, as 
well as between the former measures and reporting playing videogames 
as a leisure activity. The positive correlation between the number of 
weekly hours of use of social networks and IAT (r = 0.19, p < .001) was 
significantly stronger than that between the former and GAS (r = 0.11, p 
< .001), t (5347) = 7.51, p < .001. Lastly, the positive correlation be-
tween playing videogames as a leisure activity and GAS (r = 0.17, p <
.001) was significantly stronger than that between playing videogames 
as a leisure activity and IAT (r = 0.09, p < .001), t (5506) = − 7.78, p <
.001. These results provide evidence for the notion that the two mea-
sures used assess two different behavioral problems (i.e., good 
discriminant validity). 

4.2. Descriptives 

The means and standard deviations for levels of social group 
attachment, problematic gaming, and involvement with the Internet, as 
well as the rates of problematic gaming and PIU, are presented in 
Table 1. For secure social group attachment, adolescents showed a mean 
of 4.7; for attachment anxiety, a mean of 3.4; for attachment avoidance, 
a mean of 3.2; for problematic gaming, the sample showed a mean of 49 
and a prevalence of 11.3%; for involvement with the Internet, a mean of 
40.9 and rates of 26.9%, 28.9% and 7.7%, for mild, moderate, and se-
vere PIU, respectively. 

Attachment avoidance, problematic gaming, as well as moderate and 
severe PIU, were higher/more prevalent in males than females. 
Conversely, attachment anxiety was higher in females than males. No 
gender differences were found with regard to secure social group 
attachment. Significant differences between multiple age groups were 
found with regard to problematic gaming: the 14-year-old adolescents 
showed higher levels than those above the age of 18. Additionally, age 
differences were found with regard to PIU: moderate PIU was more 
prevalent in the 15-year-old adolescents and less prevalent in those who 
are 17 and above the age of 18. Age differences were found with regard 
to attachment avoidance: adolescents over the age of 18 were lower in 
this variable compared to those who were 13, 14 and 15. Lastly, no age 
differences were found regarding secure social group attachment, nor 
attachment anxiety. 

4.3. Zero-order correlations 

Zero-order Pearson correlations were conducted to explore the as-
sociations between social group attachment, and problematic gaming 
and involvement with the Internet, both in the groups with (i.e., at least 
four of the seven criteria were met) and without problematic gaming, as 
well as with and without PIU (i.e., normal involvement: IAT score ≤30; 
mild PIU: 31 ≤ IAT score ≤49; moderate PIU: 50 ≤ IAT score ≤79; se-
vere PIU: IAT score ≥80). 

4.3.1. Groups without problematic gaming and problematic internet use 
In the adolescents without problematic gaming, gaming was nega-

tively associated (p < .001) with secure social group attachment (r =
− 0.22) and positively associated (p < .001) with both dimensions of 
insecure social group attachment (i.e., avoidant: r = 0.29; anxious: r =
0.16). On the other hand, in those with normal levels of involvement 
with the Internet, Internet use was negatively associated with secure 
social group attachment (r = − 0.11, p < .001) and with avoidant social 
group attachment (r = − 0.07, p = .004); lastly, it was positively asso-
ciated with anxious social group attachment (r = 0.13, p < .001). 

4.3.2. Groups with problematic gaming and problematic internet use 
In the adolescents with problematic gaming, excessive gaming was 

positively associated with secure social group attachment (r = 0.14, p <
.001) and negatively associated with anxious social group attachment (r 
= − 0.18, p < .001); on the other hand, excessive gaming was not linked 
with avoidant social group attachment (r = 0.06, p = .127). In those with 
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mild PIU, excessive Internet use was negatively associated (p < .001) 
with secure social group attachment (r = − 0.09) and positively associ-
ated with both dimensions of insecure social group attachment (avoi-
dant: r = 0.12, p < .001; anxious: r = 0.07, p = .007). In those with 
moderate PIU, excessive Internet use was not linked with any di-
mensions of social group attachment (secure: r = 0.05, p = .072; avoi-
dant: r = 0.01, p = .608; anxious: r = − 0.02, p = .496). Lastly, in the 
adolescents with severe PIU, excessive Internet use was positively 
associated with secure social group attachment (r = 0.23, p < .001) and 
negatively associated with anxious social group attachment (r = − 0.27, 
p < .001); on the other hand, it was not linked with avoidant social 
group attachment (r = − 0.06, p = .279). 

4.4. Partial correlations 

Partial correlations were conducted using gender, age, and involve-
ment with the Internet as covariates to examine the associations be-
tween problematic gaming and social group attachment, as well as 
between the former and both dimensions of insecure attachment (i.e., 
anxiety, avoidance), both in the group with and without problematic 
gaming. Additional partial correlations were conducted using the same 
sociodemographic variables (i.e., gender, age) and problematic gaming 
as covariates to explore the associations between the involvement with 
the Internet and social group attachment, as well as between the former 
and both dimensions of attachment (i.e., anxiety, avoidance), both in the 
groups with and without PIU. In all partial correlations, the directions of 
the significant associations, as well as the non-significant associations, 

were identical to the ones found in the above zero-order correlations. 

4.5. Summary of correlations 

These results show that adolescents without problematic gaming but 
with high levels of gaming tend to show lower levels of secure social 
group attachment and higher levels of anxious and avoidant attachment; 
conversely, those with problematic gaming and higher in levels of 
(problematic) gaming tend to display higher levels of secure social group 
attachment and lower levels of anxious attachment. In line with this, 
adolescents without PIU but higher in the degree of involvement with 
the Internet tend to show lower levels of secure social group attachment, 
as well as avoidant attachment, and higher levels of anxious attachment; 
those with severe PIU and higher in these levels tend to exhibit higher 
levels of secure social group attachment and lower levels of anxious 
attachment. All correlation coefficients are presented in Table 2. 

5. Discussion 

Using a representative sample of adolescents living on nine Azorean 
islands in Portugal, this cross-sectional study aimed to explore the as-
sociations between social group attachment – including secure and 
insecure (anxious and avoidant) attachment – and problematic gaming, 
as well as between the former and involvement with the Internet, in two 
groups: adolescents with and without problematic gaming/PIU. This 
study also aimed to examine gender and age differences regarding both 
problems. Firstly, it was hypothesized that males would show higher 

Table 1 
Descriptives of problematic gaming, involvement with the Internet, and social group attachment by gender and age group.   

Total sample 
Problematic gaming Involvement with the Internet Social group attachment   

Mild PIU Moderate PIU Severe PIU Secure Anxiety Avoidance 

M (SD) n (%) M (SD) n (%) n (%) n (%) M (SD) M (SD) M (SD) 

49 (23.6) 653 (11.3%) 40.9 (24.7) 1546 (26.9%) 1660 (28.9%) 444 (7.7%) 4.7 (0.7) 3.4 (0.9) 3.2 (0.9) 

Gender  χ2 = 169.32***  χ2 = 148.33*** t = 0.06 t = − 2.99** t = 5.97*** 
Male 58.1 (22.8) 452 (17.3%) 44.8 (25.7) 730 (27.3%) 877 (32.8%) 282 (10.5%) 4.7 (0.7) 3.3 (0.9) 3.3 (0.9) 
Female 41.3 (21.4) 201 (6.4%) 37.5 (23.3) 815 (26.5%) 783 (25.5%) 162 (5.3%) 4.7 (0.7) 3.4 (0.9) 3.1 (0.9) 

Age groups  χ2 = 15.79**  χ2 = 52.92*** F = 1.38 F = 1.72 F = 6.03*** 
13 years 51.0 (23.5) 113 (12.6%) 39.5 (26.7) 210 (23.3%) 252 (28%) 80 (8.9%) 4.7 (0.7) 3.4 (0.9) 3.2 (0.9) 
14 years 52.1 (23.7) 144 (14.2%) 42.5 (25.4) 248 (24.8%) 329 (32.9%) 85 (8.5%) 4.7 (0.8) 3.4 (0.9) 3.3 (0.9) 
15 years 49.2 (23.6) 125 (10.5%) 42.4 (24.2) 326 (27.4%) 382 (32.1%) 85 (7.1%) 4.7 (0.7) 3.4 (0.9) 3.2 (0.9) 
16 years 48.5 (23.4) 101 (10.2%) 41.0 (24.4) 268 (27%) 288 (29%) 76 (7.7%) 4.7 (0.7) 3.4 (0.9) 3.2 (0.9) 
17 years 47.4 (23.5) 90 (10.9%) 40.9 (24.0) 239 (20.8%) 208 (26%) 66 (8.2%) 4.6 (0.7) 3.4 (0.9) 3.1 (0.9) 
≥18 years 45.0 (23.1) 80 (9.2%) 38.4 (23.0) 255 (29.4%) 201 (23.2%) 52 (6%) 4.7 (0.7) 3.3 (0.9) 3.1 (0.9) 

Note. Problematic gaming was measured using the Game Addiction Scale (GAS; Lemmens et al., 2009; Portuguese version by Baptista et al., 2011). Involvement with 
the Internet was measured using the Internet Addiction Test (IAT; Young, 2011; Portuguese version by Pontes et al., 2014). Social group attachment was measured 
using the Social Group Attachment Scale (SGAS; Smith et al., 1999; Portuguese version by Dinis et al., 2008). 
*p < .05; **p < .01; ***p < .001. 

Table 2 
Zero-order and partial Pearson correlation coefficients between social group attachment, and problematic gaming and involvement with the Internet by problematic 
gaming/Internet use.  

Social group attachment  Problematic gaming Involvement with the Internet  

Without With Normal Mild PIU Moderate PIU Severe PIU 

Secure Zero-order − .22*** .14*** − .11*** − .09*** .05 .23*** 
Partial − .23*** .15*** − .10*** − .10*** .04 .23*** 

Anxious Zero-order .16*** − .18*** .13*** .07** − .02 − .27*** 
Partial .18*** − .18*** .14*** .08** − .03 − .26*** 

Avoidant Zero-order .29*** .06 − .07** .12*** .01 − .06 
Partial .28*** .06 − .06* .10*** .02 − .07 

Note. Problematic gaming was measured using the Game Addiction Scale (GAS; Lemmens et al., 2009; Portuguese version by Baptista et al., 2011). Involvement with 
the Internet was measured using the Internet Addiction Test (IAT; Young, 2011; Portuguese version by Pontes et al., 2014). Social group attachment was measured 
using the Social Group Attachment Scale (SGAS; Smith et al., 1999; Portuguese version by Dinis et al., 2008). In the partial correlations, gender, age, and either 
problematic gaming or involvement with the Internet were statistically controlled for. 
PIU = Problematic Internet use. 
*p < .05; **p < .01; ***p < .001. 
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levels of problematic gaming and PIU (H1). Secondly, it was expected 
that in the group of adolescents with problematic gaming and in the 
group with PIU, secure social group attachment would be negatively and 
insecure social group attachment positively linked with excessive 
gaming and involvement with the Internet (H2). On the other hand, it 
was hypothesized that in the group without problematic gaming and in 
the group without PIU, secure social group attachment would be posi-
tively and insecure social group attachment negatively associated with 
excessive gaming and involvement with the Internet, respectively (H3). 

Given the lack of research exploring the prevalence rates of prob-
lematic gaming and PIU in insular regions, this study first characterized 
these prevalence rates. The sample showed a prevalence of 11.3% for 
problematic gaming and an aggregated prevalence of 36.9% for mod-
erate and severe PIU (IAT ≥50). The former rate is somewhat aligned 
with previous studies (1.2%–19.9%: Fam, 2018; Gentile et al., 2017; 
Lemmens et al., 2015, p. 14.6% in a Portuguese sample: Simões, 2017). 
The prevalence of adolescent PIU found is much higher than the ones 
found in previous research (0.9%–1.7%: Tsitsika et al., 2014, p. 16.5%– 
19% in Portuguese samples: Ferreira et al., 2017; Martins et al., 2020). 
This higher prevalence may be explained by the likely possibility that 
adolescents living on relatively small islands and in more rural areas 
(identical to those in the sample) have limited access to experiences and 
opportunities involving social activities. This leads to higher levels of 
involvement with the Internet to seek a higher number of these oppor-
tunities and puts these individuals at increased risk of PIU. Additionally, 
these problematic behaviors were found to be more prevalent in male 
adolescents, in line with previous research (e.g., Pontes et al., 2014; 
Simões, 2017) and supporting H1. 

Despite the relationships between attachment, problematic gaming, 
and PIU having been examined in one previous study (Monacis et al., 
2017), no previous study had explored these associations using groups of 
adolescents with and without these problems. In the group with prob-
lematic gaming and in the group with severe PIU, secure social group 
attachment was positively and anxious attachment negatively linked 
with excessive gaming and Internet use, respectively; lastly, in the group 
with problematic gaming and in the group with severe PIU, no signifi-
cant associations were found between avoidant attachment and exces-
sive gaming, as well as between the former and excessive Internet use, 
respectively, which does not support H2. Moreover, in the group 
without problematic gaming, secure social group attachment were 
found to be negatively and insecure (anxious and avoidant) attachment 
positively associated with excessive gaming; in the group without PIU, 
secure and avoidant social group attachment were found to be nega-
tively and anxious attachment positively associated with excessive 
Internet use, which does not support H3. Overall, the results regarding 
the groups without these problems are in line with previous findings that 
secure attachment is negatively associated with excessive Internet use 
and gaming and that insecure attachment positively linked with these 
behaviors (Monacis et al., 2017); however, the findings regarding the 
groups with severe levels of these problems (i.e., positive associations 
between secure social group attachment and excessive Internet use and 
gaming, as well as negative relationships between insecure social group 
attachment and these behaviors) are not in line with the previously 
mentioned results found by Monacis et al. (2017). 

Specifically, the findings that in the groups without these problem-
atic behaviors (i.e., problematic gaming and PIU), adolescents high in 
excessive gaming and Internet use tended to have lower levels of secure 
social group attachment and higher levels of anxious attachment indi-
cate that, despite the likely frequent social interactions established in 
cyberspace by these adolescents, this life area is also impaired by these 
behaviors, in line with previous research (e.g., Tammisalo & Rotkirch, 
2022; Mannell, 2020; for a meta-analysis, see Hao et al., 2022). These 
findings were somewhat unexpected because it was hypothesized that in 
the groups without problematic gaming and PIU (H3), these behaviors 
would be negatively linked with insecure social group attachment and 
positively linked with secure social group attachment. This hypothesis 

was formulated based on previous findings that these behaviors can 
have positive effects on interpersonal relationships (e.g., establishing 
broader social connections by overcoming real-life communication 
barriers, promoting more time and frequency of communication with 
friends and family) (e.g., Li et al., 2022; Sandstrom et al., 2022). This 
was particularly hypothesized based on the fact that these adolescents 
live on relatively small islands, where there is likely a decreased access 
to experiences involving social activities (as discussed above). 

In the group of adolescents without problematic gaming, those 
higher in excessive gaming showed higher avoidant attachment, which 
is also an unexpected finding and may be explained similarly to the 
above finding. On the other hand, in the group of adolescents with 
normal involvement with the Internet, those higher in excessive Internet 
use exhibited lower avoidant attachment, in line with what had been 
initially hypothesized. Furthermore, the opposite directions of these 
associations regarding avoidant attachment (i.e., positive for the group 
without problematic gaming and negative for the group with normal 
involvement with the Internet) may be due to the likely possibility that 
playing games often involves social interactions (e.g., online team 
games), something that may be absent in general Internet browsing. This 
makes it difficult for individuals high in avoidant attachment to not 
experience the negative feelings (e.g., discomfort) associated with this 
insecure attachment style when gaming, which increase as playing 
games becomes more frequent. 

Lastly, in the group of adolescents with problematic gaming and in 
the group of those with severe PIU, individuals with higher levels of 
excessive gaming and Internet use (respectively) tended to exhibit 
higher levels of secure social group attachment and lower levels of 
anxious attachment. This finding suggests that in the case of adolescents 
with a secure social group attachment, even though the engagement in 
these activities (i.e., problematic gaming and PIU) is linked with an 
impairment in many life areas (e.g., school, family) (e.g., Buzzai et al., 
2021; Schneider et al., 2017), it may enhance the social area given that 
these activities often involve social interactions and lead to an 
enhancement of the positive aspects (e.g., support, protection) related to 
a secure attachment style. This is particularly relevant in the case of 
adolescents living on islands and who are more likely to have limited 
access to activities involving social interactions (as discussed above). 
These adolescents are more likely to have a higher tendency to perceive 
gaming and/or the Internet as effective ways to increase the diversity of 
their interpersonal relationships, which contributes to their perceived 
feelings of social integration. Additionally, in the case of adolescents 
with anxious social group attachment, the engagement in these activities 
(i.e., problematic gaming and PIU) may serve the purpose of reducing 
the negative feelings associated with this insecure attachment style, 
which likely contributes to the maintenance of these problems and 
provides support for Kardefelt-Winther’s (2014a,b,c, 2017) conceptu-
alization of excessive gaming and Internet use as coping strategies. No 
previous studies had explored whether these activities could be used by 
adolescents to cope with possible negative aspects of unhealthy inter-
personal relationships (in this study, insecure attachment); however, 
several studies have found that these activities often serve the purpose of 
escaping real-life problems (e.g., stress, frustration, feelings of loneli-
ness) (e.g., Chen & Chang, 2019; Colder Carras et al., 2018a,b; Colder 
Carras & Kardefelt-Winther, 2018; Karhulahti et al., 2022; T’ng et al., 
2022). It is likely that the use of problematic gaming and PIU as 
compensatory strategies also extends to the negative 
interpersonal-related outcomes associated with this insecure attachment 
style (e.g., fewer peer relationships, lower social competence) (Kokkinos 
et al., 2016) and its characteristics (e.g., constant concern about the 
possibility of abandonment and the unavailability of others). It is likely 
that for individuals with an anxious social group attachment style, it is 
easier to establish and maintain social connections in cyberspace 
because in this space, there are fewer indicators of social rejection (e.g., 
there are fewer non-verbal cues [Venter, 2019]) and there are fewer 
communication barriers for people with some degree of social anxiety 
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(Prizant-Passal et al., 2016). Also in cyberspace, others are more readily 
accessible (Li et al., 2022), which likely leads to a lower concern about 
the unavailability of others. 

As said earlier, this study used an adolescent sample living in an 
insular and predominantly rural region (i.e., Azores), which one could 
argue restricts the degree of generalizability of the findings to adoles-
cents living in other regions to some degree. However, the Azorean 
geographical context has similar socioeconomic characteristics to those 
of other Portuguese regions, such as recent birth rates (8.6% in the 
Azores vs. 8% in mainland Portugal) and the working population’s years 
of education (9.6 in the Azores vs. 10.5 in mainland Portugal) (Fundação 
Francisco Manuel dos Santos. (n.d.-a). Given these similarities and the 
large sample size, the authors argue that the sample is representative of 
the adolescents living in Portugal, a country which in turn also shares 
many socioeconomic characteristics with other Western countries, 
including the rate of school failure (6% in Portugal vs. average of 9.6% 
in the EU) and the at-risk-of-poverty rate (16.4% in Portugal vs. average 
of 16.5% in the EU) (Fundação Francisco Manuel dos Santos. (n.d.-b). 
Lastly, specifically regarding factors that are related to Internet use and 
gaming, the adolescents living in Portugal also share a number of 
characteristics with those living in other Western countries, including 
the percentage of individuals with Internet access (100% in Portugal vs. 
average of 98% in the EU) and the percentage of people with basic 
digital skills (55% in Portugal vs. average of 54% in the EU) (Fundação 
Francisco Manuel dos Santos. (n.d.-b), as well as the prevalence of 
problematic gaming (mainland Portugal: 14.6% [Simões, 2017]; Ger-
many: 8.9%; Spain: 7.7%; UK: 14.6%; Australia: 7%; Canada: 9.4% [Fam 
et al., 2018]; US: 8.5% [Gentile et al., 2017]). Therefore, the findings in 
this study would likely be replicated across other Western regions. 

6. Conclusions 

6.1. Theoretical implications 

Although the excessive engagement in gaming and Internet use had 
already been found to be associated with an impairment in a variety of 
life areas (e.g., school, family), it has also been found to serve the pur-
pose of dealing with real-life issues (e.g., frustration, loneliness). The 
findings of the study suggest that on the one hand, these behaviors boost 
the positive consequences linked to a secure attachment style and on the 
other hand, they also act as a buffer against the negative consequences 
associated with insecure attachment styles, increasing the risk that these 
problems will persist and providing support for the conceptualization of 
excessive gaming and Internet use as coping/compensatory strategies. 
Taken together, the results indicate that excessive gaming and Internet 
use play an important role in adolescents’ sense of belonging and 
attachment. 

6.2. Practical implications 

These findings highlight the need for interventions aiming to reduce 
problematic gaming and PIU in adolescence to consider that these 
problems may be used as coping strategies to alleviate/compensate for 
the negative aspects of insecure social group attachment styles, such as 
difficulty with interpersonal communication and poor social skills. 
Therefore, these interventions should target these social aspects (e.g., 
assertiveness and social skills training), as well as the negative impact 
that problematic gaming and PIU may have on other life areas (e.g., 
school, family). These factors, alongside aspects related to healthy 
gaming and Internet use (and other forms of leisure activities involving 
information and communication technologies), should also be contem-
plated in training and psychoeducational sessions targeted toward ad-
olescents and individuals who work closely with them. 

6.3. Limitations and directions for future research 

Some of the limitations of this study include its cross-sectional 
design, which does not allow for the accurate inference of causal re-
lationships between the variables studied; the use of self-report mea-
sures, which may lead to the bias of social desirability on the results (e. 
g., an adolescent with problematic gaming or PIU answering the ques-
tionnaires in such a way that his/her problem is not accurately identi-
fied), and the use of two measures typically used to assess problematic 
gaming and Internet usage (as opposed to regular usage); the high 
lengthiness of the full research protocol used, which may have induced 
participant fatigue, despite the fact that participation was split into two 
moments. Future research should use measures of frequency of gaming 
and Internet use (e.g., number of daily hours) to examine whether the 
associations in the present study are replicated. In addition, future 
studies should use longitudinal designs to explore these associations 
over time and examine the effectiveness of interventions aimed to pro-
mote social and communication skills (which is expected to decrease the 
negative aspects of insecure social group attachment) using experi-
mental and control groups. Lastly, future research should examine 
whether excessive gaming and Internet use also act as coping strategies 
for other aspects related to unhealthy relationships (e.g., low subjective 
quality of social relationships, low perceived social support) and for 
interpersonal relationships in a variety of contexts (e.g., school, family, 
peers). 

In sum, this study found that in individuals without problematic 
gaming and without PIU, those with excessive gaming and involvement 
with the Internet tended to show lower levels of secure social group 
attachment and higher levels of anxious social group attachment; on the 
other hand, in those with problematic gaming and with PIU, secure 
social group attachment was positively and anxious social group 
attachment negatively associated with excessive gaming and Internet 
use. These results indicate that problematic gaming and PIU may serve 
as coping/compensatory strategies to alleviate the negative feelings 
associated with insecure attachment styles, which in turn probably 
contributes to the maintenance of these problems. 
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