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A B S T R A C T

Adolescents with attachment anxiety can compensate via gaming for their unmet needs of closeness, reassurance, 
and emotion regulation. However, individual factors linking attachment anxiety to compensation via gaming are 
still unclear. In this two-wave longitudinal study (Wave 1, W1 = baseline; Wave 2, W2 = 6 months later), we 
aimed to determine whether intolerance of uncertainty (IU) mediates the link between attachment anxiety and 
gaming behaviours (gaming compensation, gaming frequency, and problematic gaming). Online questionnaires 
were administered to Italian adolescent gamers (N = 570; Mage = 15.60; SDage = 1.56; 68.8 % males). First, via 
path analyses, we tested whether attachment anxiety towards mother and father (W1) and IU (W1) would predict 
gaming behaviours (W2). Second, we tested whether IU would mediate the link between attachment anxiety and 
gaming compensation specifically. Multigroup analysis was used to explore gender differences. We found that 
attachment anxiety towards the mother and father was positively associated with IU, whereas attachment 
anxiety towards only the mother predicted gaming compensation at W2 both directly and via IU. Moreover, IU 
positively predicted gaming compensation and problematic gaming at W2. Multigroup analysis further revealed 
that for females, attachment anxiety towards the mother positively predicted gaming compensation at W2. 
Findings revealed small/modest effect sizes. Overall, attachment anxiety and IU may boost individuals to 
compensate via gaming, increasing the risk of problematic gaming. These results hold implications for future 
prevention interventions, emphasizing the quality of the parent-child relationship and IU as potential targets to 
foster adaptive coping strategies in adolescence.

1. Introduction

Playing video games is one of the most popular leisure activities 
among adolescents. Such activity can increase prosocial behaviours, 
social cooperation, and resilience [1,2]. In other cases, excessive gaming 
can hamper psychological well-being and interpersonal relationships 
[3–5]. Scientific evidence has shown that problematic patterns of 
gaming can be associated with adverse consequences and functional 
impairment [6,7] to the point that, in 2019, the ICD-11 included 
“gaming disorder” as a mental condition [8]. In parallel, research has 
shown that the need for socialization (i.e., being part of a group), the 
experience of self-efficacy, and escapism might lead to playing video 
games as a compensatory strategy [9–11]. Consistent with this finding, 

the Compensatory Internet Use Theory [12] postulated that internet use 
(e.g., playing video games, social media) could be a coping strategy to 
satisfy unmet real-life needs and reduce negative emotions. Moreover, 
such a process has been found to increase vulnerability to engaging in 
problematic gaming (PG) [13,14]. More recently, the Compensatory- 
Dissociative Online Gaming (C-DOG) model [15] suggested that at-risk 
gaming behaviours might underlie specific psychological processes 
distributed along a continuum from compensatory (more adaptive) to 
dissociative (maladaptive) engagement in gaming. Specifically, the 
compensatory pole is represented at the operational level by Active 
Escapism, a process in which individuals take advantage from the 
simulative nature of gaming to ameliorate their offline lives by satisfying 
unmet psychological needs in gaming scenarios, thus regulating their 
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respective emotions. Of important note, this process is not necessarily 
adaptive as it can in some cases result in over-involvement and be 
associated with negative consequences for the individual. However, in 
the C-DOG model, Active Escapism is considered more adaptive than 
Escape (i.e., rejection of the offline world and its consequent avoidance 
via gaming) and Dissociation (i.e., dissociative retreat to “cut out” dis
turbing emotions and experiences or traumatized parts of the self) 
[16,17].

Previous cross-sectional studies have identified that specific family 
environments and cognitive-affective individual variables are associated 
with gaming compensation strategies and PG [18,19]. As postulated by 
the Interaction of Person-Affect-Cognition-Execution model [20,21], PG 
might result from individual dispositions and maladaptive behavioral 
patterns rooted in negative early childhood interactions. Specifically, 
insecure attachment is a key factor that interacts with coping strategies, 
laying the groundwork for problematic internet use [22,23] and PG 
[9,24,25]. Given the limited number of longitudinal studies conducted 
in this context, in the current study, we aimed to explore the causal 
effect of individual dimensions on adolescent gaming activities.

1.1. Attachment relationship, intolerance of uncertainty, and PG

The attachment theory [26] postulates that the quality of early re
lationships with significant others defines a behavioral repertoire that 
aims to seek and maintain proximity to ensure safety and regulation 
against physical or psychological threats. These relational features 
define the individual differences in attachment styles that can be 
maintained throughout the lifespan [27]. Dominant models place 
organized insecure attachment styles along two orthogonal dimensions: 
anxiety and avoidance [28].

Attachment anxiety coincides with a negative representation of the 
self in the ability to manage perceived threats and the distress sustained 
by a positive evaluation of the other. In contrast, attachment avoidance 
entails a tendency to perceive the self as positive and the other as 
negative [26]. However, in this two-wave longitudinal study, we focus 
only on attachment anxiety that, in contrast to avoidance, leads to 
hyperactivating strategies, including seeking reassurance and over
involvement behaviours oriented to reduce negative emotional states 
and high distress. Consistent with the need to alleviate distress, the use 
of gaming might increase to satisfy relational and emotional needs. 
Theoretically, individuals with an anxious attachment style experience 
high levels of anxiety and worry about relationships and everyday sit
uations [26]. These feelings have been considered a risk factor for the 
development of dealing with uncertainty [29,30], fostering anxiety and 
negative cognitions in a vicious cycle [31].

Intolerance of uncertainty (IU) has been conceptualized as a cogni
tive bias that affects how one perceives, interprets, and responds to real- 
life uncertain situations [31]. Originally, IU was described as the core 
feature of generalized anxiety disorder [32,33]. However, the existing 
literature now defines IU as a construct constituting a trans-diagnostic 
and trans-therapeutic factor [e.g., 34–36]. Moreover, IU can sustain 
the clinical features of affective disorders (i.e., obsessive-compulsive 
disorder, social anxiety, depression), maintaining negative emotional 
and cognitive states [34,35]. According to the Uncertainty and Antici
pation Model of Anxiety [36], IU can increase the risk for anxiety 
through maladaptive cognitive and behavioral processes such as 
hypervigilance, inflated threat estimates, and deficient safety learning. 
Empirical studies using behavioral tasks have shown that IU is sustained 
by altered neurophysiological activity and volume of brain regions (e.g., 
amygdala, anterior insula) involved in organizing the behavioral and 
emotional response to threats and uncertainty [37,38]. Given that 
adolescence is a developmental period characterized by increased un
certain situations and cognitive-affective vulnerability, IU is susceptible 
to amplify the anxious response and contribute to the development and 
maintenance of psychological distress [39–41].

To date, the putative association between attachment anxiety and IU 

has been explored by cross-sectional [30,42] and longitudinal studies [e. 
g., 46] in which attachment anxiety has been found to affect threat- 
related behaviours such as high reassurance seeking and impulsivity 
[43,44]. Moreover, a growing number of studies have shown that IU 
may act as a potential risk factor for the development of technology- 
mediated problematic behaviours and online addictive behaviours, 
such as playing video games [45,46]. Against this background, however, 
the role of IU in gaming activities and adolescent samples still needs to 
be explored.

1.2. Aims and hypotheses

In this two-wave longitudinal study, we aimed to test a model 
designed to investigate (a) the direct effect of attachment anxiety to
wards mother and father and IU at Wave 1 (W1) on gaming behaviours 
(gaming compensation, gaming frequency, and PG) at Wave 2 (W2), (b) 
the indirect effect of attachment anxiety towards mother and father on 
gaming compensation at W2 via IU, and (c) the associations between 
gaming behaviours at W2. The hypothesized model is presented in 
Fig. 1.

First, we hypothesized that attachment anxiety towards mother and 
father would be positively associated with IU. Attachment anxiety is 
characterized by a negative model of self in coping with threats and a 
positive model of others for providing support and protection [28,47]. 
Such individual dispositions reflect negative emotional components and 
beliefs that maintain negative thoughts towards uncertainty, which is 
maladaptive and promotes higher levels of worry and anxiety [48,49]. 
In this sense, attachment anxiety can represent a risk factor predisposing 
an individual to the development of IU [42,50].

Second, we expected that attachment anxiety towards mother and 
father and IU would directly and positively predict gaming behaviours 6 
months later (W2). Previous reviews [e.g., 19,53] and empirical findings 
[22,51–53] have indeed shown that insecure attachment might be a risk 
factor for the use of gaming as a compensatory strategy, which is prone 
to promoting problematic and excessive patterns of gaming; however, 
the separate contribution of attachment anxiety towards the mother and 
the father still needs to be investigated. In addition, because our primary 
aim was to explore the processes that underpin gaming-related behav
iours, we posited that difficulties in coping with the distress associated 
with uncertainty positively would predict gaming compensation, fre
quency, and PG. Moreover, given that attachment anxiety can be indi
rectly associated with PG via specific gaming motives (e.g., emotional 
dysregulation, escapism) [54–56], we hypothesized that IU constitutes a 
potential mediator between attachment anxiety and gaming compen
sation as a pathway that increases the need to fulfil anxiety for attach
ment needs and to manage negative states.

Third, we expected that gaming as a compensatory strategy would be 
positively associated with gaming frequency (i.e., hours spent on 
gaming) and that both variables would, in turn, promote PG. Although 
mood regulation and time spent gaming may not represent discriminant 
indicators of PG per se, gaming more than a certain number of hours per 
week for compensatory reasons might generate adverse consequences 
[57,58].

Gender differences have been identified in the context of PG and 
attachment studies. Specifically, males are more likely than females to 
report excessive use of video games that might increase the development 
of PG [59], whereas young females are more likely than young males to 
show attachment anxiety (especially towards the mother) [60,61]. Thus, 
exploring gender differences during adolescence can provide insight for 
clinical studies and further individualized interventions [60].

2. Method

2.1. Procedure

A two-wave longitudinal study with a 6-month time interval was 
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conducted in a series of Italian public high schools. Following authori
zation by the school principals, W1 data collection occurred between 
October and November 2021 and W2 data collection between April and 
May 2022. After parental informed consent and adolescent assent (or 
active informed consent for participants older than 18 years) were ob
tained, participants were invited to complete a series of online ques
tionnaires administered via the platform Qualtrics®. Data collection 
took place at school, under the supervision of the researchers and their 
assistants, and lasted approximately 35 min. Confidentiality was guar
anteed. The study was conducted in accordance with the Declaration of 
Helsinki and was approved by the Ethics Committee for Psychological 
Research of the University of Padova (protocol number = 4331). Data 
not analysed in this study have been published elsewhere [62].

2.2. Participants

A total of 1281 adolescents completed the survey in W1 and a total of 
1269 in W2. However, because of the need for correspondence between 
the identifying codes provided by adolescents on the two measurement 
occasions, only 1014 (79.15 %) W1-W2 responses were successfully 
matched (descriptive statistics and correlation coefficients are presented 
in Table S1).

The approach to inclusion criteria involved three steps: first, we 
excluded the data of participants who reported not playing video games 
at both times (n = 347); second, we did not take into account non-binary 
gender due to insufficient numerosity (n = 9) for multigroup analyses; 
and third, missing values in the variables of interests were removed (n =
88). The final sample comprised 570 adolescents (Mage = 15.6; SD =
1.56; range = 13–21; 68.8 % males). Most participants (93.9 %) were 
born in Italy, whereas 6.2 % were born in other countries (e.g., South
eastern Europe, North Africa, Eastern Asia). With regards to school type, 
36.7 % of the participants attended the Lyceum, 41.4 % attended 
technical school, and 21.9 % attended vocational school. Nearly half of 
the participants (48.6 %) attended the first high school grade, 14.7 % the 
second, 14.4 % the third, 13.2 % the fourth, and 9.1 % the fifth. 
Regarding the perceived socioeconomic status, participants reported to 
be very well-off (0.2 %), much well-off (4.3 %), well-off (22.5 %), the 
same as other families (68.4 %), less well-off (4.5 %), and much less 
well-off (0.2 %) than other families. Concerning participants' gaming 
habits, 78.4 % reported playing video games both online and offline, 
14.7 % online only, and 6.8 % offline only. On weekdays, adolescents 
reported playing for an average of 100 min (SD = 76) per day, but for 
140 min (SD = 137) on weekends. The three most played genres were 
sports (15.6 %), action-adventure (14.9 %), and first-person shooting 
(14 %). The most used devices for gaming were smartphones (75.96 %) 
and consoles (62.45 %).

2.3. Measures

2.3.1. Attachment
Attachment towards mother and father was assessed by using the 

Italian short version of the Experiences in Close Relationships Scale- 
Revised Child (ECR-RC) version [63]. The ECR-RC consists of 12 items 
(the same for mother and father) evaluating attachment anxiety (six 
items) and avoidance (six items) in adolescents. Each item was rated on 
a 7-point Likert scale from 1 (“Completely disagree”) to 7 (“Completely 
agree”). For this study, only attachment anxiety scores were included. 
Examples of items are as follows: “I'm worried that my mother/father 
might want to leave me” or “I worry that my mother/father doesn't really 
love me.” Cronbach's alphas for attachment towards mother at W1 was 
0.82 (95 % confidence interval [CI] [0.79, 0.84]) and for attachment 
towards father at W1 was 0.86 (95 % CI [0.84, 0.88]).

2.3.2. Intolerance of uncertainty (IU)
IU was assessed by using the Intolerance of Uncertainty Scale- 

Revised [64], which consists of 12 items that evaluate the individual 
tendency to perceive the uncertainty as threatening and upsetting. Ex
amples of items include the following: “When things happen suddenly, I 
get very upset” or “It bothers me when there are things I don't know.” Par
ticipants were asked to rate the extent to which each statement applies 
to themselves on a 5-point Likert scale from 1 (“Not in agreement”) to 5 
(“Completely in agreement”). Cronbach's alpha at W1 was 0.85 (95 % CI 
[0.83, 0.86]).

2.3.3. Gaming compensation
Gaming compensation was assessed with a gaming compensation 

four-item scale used as part of a larger measure to assess compensatory 
and dissociative involvement in gaming [65]. The items assess 
compensation via the following domains: achievement (item: “I get 
involved in gaming activities that give me a sense of personal effectiveness (e. 
g., follow clear rules; achieve objectives; receive timely feedback) in order to 
balance the feeling of a stressful lack of control over some events in my life”), 
socialization (item: “Enjoying the sense of belonging that comes with being a 
part of a community of gamers (e.g., guilds, teams, or general communities) 
prevents me from feeling lonely”), relaxation (item: “Engaging in gaming 
provides me with a feeling of calm, relaxation, and of being in control”), and 
emotional coping (item: “I engage in gaming that helps me cope with my 
negative emotions (e.g. anger, loneliness) in a more suitable environment”). 
Each item was rated on a 5-point Likert scale from 1 (“Not representative 
at all”) to 5 (“Fully representative).” Cronbach's alpha at W1 was 0.71 
(95 % CI [0.67, 0.75]) and at W2 was 0.70 (95 % CI [0.66, 0.74]).

2.3.4. Gaming frequency
Gaming frequency was measured by using the following single item: 

Gaming Compensation

(W2)

Intolerance of

Uncertainty

(W1)

Problematic Gaming

(W2)

Gaming Frequency

(W2)

Attachment anxiety

toward mother (W1)

Attachment anxiety

toward father (W1)

Fig. 1. The hypothesized model.
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“How much time per day do you play video games on average? Indicate the 
number of hours and minutes during the week and weekends.” A mean score 
was computed to obtain an averaged measure of the frequency of hours 
spent on gaming for 7 weekdays.

2.3.5. Problematic gaming
The Internet Gaming Disorder Scale-Short Form (IGDS9-SF) [66,67] 

was used to assess adolescent PG. The nine scale items assess the fre
quency of difficulties and problems associated with gaming experience 
in the last 12 months on the basis of criteria identified in the DSM-5 
(APA, 2022). Items were rated on a 5-point scale from 1 (“Never”) to 
5 (“Very often)”. Examples of items include the following: “Have you lost 
interest in previous hobbies and other entertainment activities as a result of 
your engagement with the game?” or “Do you feel more irritability, anxiety, 
or even sadness when you try to either reduce or stop your gaming activity?” 
Following a dimensional approach [e.g., 70], we considered the total 
IGDS9-SF score as the observed variable, with higher scores indicating a 
higher perception of PG by adolescents. Cronbach's alpha at W1 was 
0.77 (95 % CI [0.73, 0.79]) and at W2 was 0.80 (95 % CI [0.76, 0.81]).

2.3.6. Control variables
Three control variables were considered in our models: age, gender, 

and psychological distress. Psychological distress was assessed by using 
the Depression Anxiety Stress Scales-21 [68], a 21-item questionnaire 
evaluating depression (e.g., “I couldn't seem to experience any positive 
feeling at all”), anxiety (e.g., “I was worried about situations in which I 
might panic and make a fool of myself”), and stress (e.g., “I found it difficult 
to relax”) over the previous week on a 5-point Likert scale from 0 (“Did 
not apply to me at all”) to 4 (“Applied to me very much, or most of the 
time)”. Cronbach's alpha for the total score at W2 was 0.95 (95 % CI 
[0.94, 0.95]).

2.4. Data analysis

Descriptive statistics and correlations coefficients were computed. A 
path analysis was then run to test the hypothesized model (Fig. 1) with 
the lavaan package [69] of the software R [70]. The maximum likelihood 
method was used to estimate model parameters [71].

The hypothesized model was tested through direct associations and 
mediations. Thus, gaming compensation, frequency, and PG were 
included as dependent variables at W2, and attachment anxiety and IU 
at W1 were the independent variables. Moreover, IU at W1 was 
considered a mediator to test the indirect effect of attachment anxiety 
towards mother and father on gaming compensation at W2. The indirect 
effects were tested by using bootstraps with 5000 iterations to estimate a 
95 % bias-correct CI, which is considered significant if the CIs do not 
include zero [72]. In accordance with previous studies that demon
strated that gender, age, and psychological distress are associated with 
PG [69], we included these as control variables. Specifically, age and 
gender were used as control variables for all three gaming behaviours at 
W2, whereas psychological distress was used only for PG at W2. In 
addition, the auto-regressive paths (control for past levels on the 
outcome variable) of gaming compensation and PG were included in 
analysis.1 To evaluate the goodness of fit of the model, (a) the explained 
variance of each endogenous variable (R2) and (b) the total coefficient of 
determination were considered as a reliable fit index for path analysis 
[73,74].

To test whether the pattern of associations in the model would differ 
as a function of the adolescents' gender, we performed multigroup path 
analyses by examining invariant and restrictive models, using a nested 
model comparison [74,75]. Therefore, a logical succession of three 

models was analysed: Model 1, evaluating configural invariance (the 
same model was fitted in the two groups without any equality con
straints on the model parameters); Model 2, assessing the invariance of 
the intercepts (the intercepts for males and females were constrained to 
be equal); and Model 3, in which both the intercepts and regression 
coefficients of all items were constrained to be equal between the two 
groups. The chi-squared difference test [71] was used to compare the 
three models. If the chi-square values do not vary significantly as the 
models become more restrictive, the constraints assigned to the more 
restricted model do not worsen model fit. The null hypothesis of equality 
of the path coefficients across gender groups was verified with a series of 
Wald chi-squared tests of parameter equalities by using the “lav
TestWald” function in R [69,76].

3. Results

3.1. Preliminary analyses

Table 1 shows descriptive measures and correlation coefficients of 
the total sample. The results indicate that the skewness and kurtosis of 
all variables were acceptable. Concerning correlation coefficients, 
attachment anxiety towards mother and father was positively associated 
with IU, and these two variables were positively, though weakly, asso
ciated with gaming behaviours at W1 and W2, except for gaming fre
quency. Descriptive analysis and correlation coefficients by gender and 
on all the match sample size are reported in Tables S2 and S3.

3.2. Path analyses

Results of the direct associations reveal that attachment anxiety to
wards mother and father was positively associated with IU. Still, only 
attachment towards the mother positively predicted gaming compen
sation at W2. Moreover, IU positively but weakly predicted gaming 
compensation and PG at W2. Among gaming behaviours, gaming 
compensation and frequency were positively associated with PG. In 
addition, psychological distress and PG were positively associated. Sig
nificant associations are shown in Fig. 2. Standardized parameter esti
mates, standard errors, 95 % CIs, and the total coefficient of 
determination are reported in Table 2. Regarding the indirect effects, 
attachment anxiety towards the mother positively predicted gaming 
compensation at W2 through the full mediation of IU (β = 0.03, SE =
0.01, p = .03, bootstrapped 95 % CI [0.01,0.04]).

To examine gender differences in the pattern of associations, we 
conducted a multigroup path analysis. Three nested models were 
compared to test the configural invariance (Model 1), invariance of in
tercepts (Model 2), and invariance of the intercepts and regression co
efficients (Model 3). Model comparison in which the chi-squared 
difference test was used showed that the values across Model 1 and 
Model 2 changed significantly (Δχ2

(4) = 17.64, p < .01), suggesting that 
the invariance is not supported. Similarly, the values between Models 2 
and 3 (Δχ2

(20) = 71.77, p < .001) changed significantly; thus, neither the 
invariance of the intercepts nor the invariance of the regression co
efficients is supported. In addition, the Wald test of parameter con
straints showed that three direct paths differentiated significantly 
between males and females. The test was significant for the direct link 
between attachment anxiety towards the mother and gaming compen
sation (Wald χ2

(1) = 5.59, p = .02), indicating that the association is 
significant for females (β = 0.28, SE = 0.05, p < .001) and not for males 
(β = 0.02, SE = 0.05, p = .76). Similarly, for attachment anxiety towards 
father and gaming compensation, the link is significant (Wald χ2

(1) =

3.92, p = .04), but only for females (β = − 0.17, SE = 0.04, p = .03) and 
not for males (β = 0.04, SE = 0.04, p = .46). The relation between age 
and gaming frequency differentiated significantly (Wald χ2

(1) = 6.83, p =
.01), indicating that the association is significant in males (β = − 0.17, 
SE = 0.04, p < .001) but not in females (β = 0.08, SE = 0.05, p = .26).

1 Gaming frequency at W1 was not considered for the auto-regressive path 
for methodological reasons: participants did not report gaming frequency in the 
required modality (e.g., minutes = 0.20; hours = 1.20).
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4. Discussion

This two-wave longitudinal study showed the direct and indirect 
effects of attachment anxiety via IU on gaming compensation (W2). In 
addition, IU positively predicted gaming compensation and the risk for 
PG (W2).

In line with our hypotheses, attachment anxiety towards mother and 
father was positively related to IU. Such findings extend previous 
research suggesting that fear of abandonment and worry about mother 
and father's affective availability may lay the groundwork for IU and the 
feeling of being unable to cope with the associated distress [30,50]. In 
line with classic developmental accounts [26,77,78], repeatedly incon
sistent and unpredictable caregiving in times of need might lead to the 
development of higher vulnerability to uncertainty and to interpreting 
ambiguous information as threatening [see 82 for a review].

Partially in line with our hypothesis, attachment anxiety towards the 
mother (and not towards the father) positively predicted gaming 
compensation at W2. This result aligns with the theoretical conceptu
alization that engagement in internet activities, such as playing video 
games, might be conceptualized as a means to fulfil attachment needs 
[12]. Specifically, the fear of abandonment and rejection by the mother 
(compared with the father) has been found to play a relevant role in the 
modulation of adaptive coping strategies. This finding also supports the 
fact that some vulnerable adolescents are at risk of displaying dysfunc
tional reassurance-seeking behaviours to reduce issues related to 
maternal attachment anxiety. Moreover, attachment anxiety towards 
the mother directly predicted gaming compensation; however, it did not 
directly predict PG at W2, in contrast to the results of previous studies 
[52,79]. It can be argued that some individuals may tend to compensate 
through gaming for their attachment-related deficiencies without 
negative consequences for their overall functioning [80,81]. For 
example, Snodgrass et al. (2018) showed that lonely gamers who 
manage to find social support in the game through their committed 
involvement, successfully reduce their loneliness without experiencing 
negative consequences from gaming. On the other hand, this study 
showed that lonely players whose involvement in gaming do not lead to 
finding social support are characterized by problematic gaming symp
toms. Overall, this evidence supports the idea that the need to 
compensate (e.g., rooted in attachment anxiety) might be or not asso
ciated with negative consequences, depending on how gamers individ
ually engage with and utilize the virtual environment [81].

The present results concerning IU and time spent gaming contribute 
to explaining how compensatory usage of video games is associated with 
negative consequences. Indeed, IU positively predicted gaming 
compensation at W2, indicating that difficulties in tolerating uncer
tainty may longitudinally help explain the use of gaming to manage 
distress and deal with negative emotions in a safe environment. In other 
words, the gaming experience might be useful in coping with uncer
tainty and reducing the negative emotional states that follow the 
perception of the unknown as threatening [49]. Furthermore, and as 
expected, IU positively predicted PG at W2, suggesting that difficulties 
in tolerating uncertainty may persist over time, leading to a higher risk 
of PG. Specifically, IU is likely to increase PG because of a constant need 
to reduce the distress rooted in high intolerance of dealing with “not 
knowing about next” [82]. This result is in line with the most recent 
development of the C-DOG model, in which a dimension called “Failure 
Escape” was identified [80]. This dimension referred to a specific form 
of avoidance via gaming, associated with the need to ward off the psy
chic contents (e.g., thoughts and emotions) of a feared and expected 
future failure. For players who faced with the feeling of being unpre
pared for the challenges of an uncertain future, gaming may thus func
tion both as a means of avoidance and procrastination as well as 
protection of the self from the fantasies of shame and failure that fills the 
void of such uncertainty. In this sense, the persistence of the distress 
might be alleviated by playing video games, which probably lays the 
groundwork for the development of maladaptive coping strategies over Ta
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time.
The significant mediation of IU between attachment anxiety towards 

the mother and gaming compensation at W2 suggests that preoccupa
tion with the mother's affective availability might intensify the use of 
gaming as a compensatory strategy for dealing with uncertainty. This 
result extends previous findings, highlighting the mediating role of IU as 
a component that can help explain gaming-related activities [83–85]. 
Such findings underline the importance of considering the role of indi
vidual differences [28,32] in providing novel insights that describe 
processes that might underpin gaming activities.

In addition, in line with our hypothesis, this study showed that 
playing for compensatory purposes may lead to a greater amount of time 
spent gaming, thus increasing the risk of negative consequences for an 
individual's functioning. This finding is in line with the suggestion that 
compensatory involvement in gaming, although providing benefits in 
some cases without generating adverse consequences, overall implies a 
certain cost in terms of investment of time and energy, which could have 
a role in the risk of PG [15].

Concerning the control variables, our findings revealed a strong 
auto-regressive effect of gaming as a compensatory strategy and of PG 
over the study period. However, in contrast to what is reported in the 
existing literature, age did not influence PG [85], though psychological 
distress may increase PG in line with previous findings [14,86].

Beyond this integrated perspective, gender similarities and differ
ences were also explored, which helps expand the paucity of knowledge 
regarding gender differences in the associations between parental be
haviours and PG with a specific focus on female gamers [87].

Multigroup path analyses showed that in females only, attachment 
anxiety towards the mother positively predicted gaming compensation, 
whereas attachment anxiety towards the father negatively predicted 
gaming compensation at W2. Such findings might be interpreted in light 
of previous studies suggesting that females may be more vulnerable and 
sensitive to emotional distress than males because of a higher tendency 
to develop anxious and depressive symptoms [88,89]. Moreover, ac
cording to the parent's gender double standard [90], parents tend to 
devalue and treat differently daughters compared to sons. However, 
when this favor occurs in interaction with the anxious attachment style, 
it could increase the risk of adverse consequences for the daughter's 
psychosocial and psychological well-being [90]. Along these lines, we 
could speculate that females might develop a stronger need to 
compensate using video games for suppressed and unrecognized needs 
from the mother, as the primary caregiver. In contrast, the relationship 
with fathers could be built within an “active relationship” oriented to 
taking risks, minimizing emotional expression, and increasing explora
tion [86,87]. Thus, it is possible that the relational inconsistency 
perceived in the relationship with the father reduced the need to find a 
coping strategy, since it might have been internalized as normative and 

thus not experienced as frustrating [90].
Furthermore, concerning gaming behaviours, males seemed to 

reduce the time spent playing video games as they increase in age, 
whereas female age was not associated with gaming frequency. This 
result might be interpreted in relation to a maturation process that oc
curs during adolescence, which varies between genders [91,92]. More 
pragmatically, the investment in social activities, affective relationships, 
school duties, and alternative strategies to cope with their unwanted 
emotional states tends to emerge later among males than among females 
[93–95].

4.1. Limitations

Some limitations need to be acknowledged. First, the study involved 
a non-clinical sample of adolescents, which might explain the small ef
fects of the estimated parameters (especially the mediational effect, 
which was small in magnitude). This possibility implies that our results 
should be carefully considered, and future studies should thus include 
clinical samples. Second, data were collected by using self-reports based 
only on adolescent perspectives, which might have affected response 
accuracy [96]. Future studies should include dyadic measures or use 
observational methods to increase the validity of the assessment, espe
cially for capturing the quality of attachment relationships. In this sense, 
it is also important to acknowledge that the measure used to evaluate 
compensation via gaming was not validated; rather, a group of items 
from a larger measure was used for a previous study [80]. Thus, future 
studies should evaluate the current associations with a validated mea
sure for compensation via gaming. Third, despite the potential contri
butions of this study in explaining the role of individual dimensions in 
gaming-related behaviours, longitudinal studies involving more than 
two-time intervals of the assessment are warranted. Fourth, our data 
were collected from Italian participants; thus, our results may not 
generalize to other countries and cultures. Fifth, emotional regulation 
[55], self-esteem [97], and basic psychological needs [98] as mediators 
or moderators would increase knowledge of the etiological roots of 
attachment and provide a deeper understanding of the causality of such 
processes on gaming-related activities. Further, future studies are 
needed to better understand the interaction between IU and the modu
lation of emotional regulation strategies, while taking into account in
dividual differences in trait anxiety (or anxiety sensitivity), rather than 
focusing only on symptoms of anxiety and/or depression such as in the 
current study [99]. Finally, future studies are encouraged to explore 
other attachment styles (e.g., avoidance) and establish whether gaming 
could be a coping strategy to escape reality. Eventually, a more diver
sified model comparison approach, including multiple gender options, 
should be endorsed in future studies to overcome traditional concep
tions of gender as binary [100]. In this study, the minority of 

Fig. 2. Standardized parameters of the model in the total sample. 
Notes. N = 570; Gender: 1 = males, 2 = females. *p < .05; **p < .01; ***p < .001. For the sake of clarity, only significant associations are reported in the figure. All 
the standardized parameters are presented in Table 2.
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participants who reported non-binary gender was unfortunately not 
taken into account for the analyses. Although justified from a statistical 
standpoint, such a decision impedes a more nuanced exploration of the 
relationship among variables in non-binary groups.

5. Conclusions

This study emphasizes the potential longitudinal role of individual 
dispositions in gaming behaviours. Specifically, the results suggest that 
attachment anxiety towards mother and father may favor the develop
ment of IU, which is a psychological factor involved in a wide range of 
psychological disorders. Furthermore, attachment anxiety and IU 

conjointly contribute to explain the use of video games as a compensa
tion strategy over time. Notably, the indirect effect of attachment anx
iety towards the mother on gaming compensation via IU indicated that 
playing video games might be a positive and adaptive experience driven 
by a need to reduce uncertainty distress. However, high IU might in
crease the risk of compensation and PG over time. In addition, using 
video games as a compensatory strategy might increase the time spent 
on gaming, which constitutes a risk factor for PG. From these findings, 
preventive interventions aimed at fostering positive attachment re
lationships (e.g., biofeedback, videofeedback) could not only improve 
parents' ability to respond to children's needs, but could also reduce the 
development of trans-diagnostic risk factors, such as IU, and consequent 
potential psychopathological manifestations such as PG [101]. 
Furthermore, the results of this study highlight the need to implement 
psychoeducational programs that can provide adolescents with strate
gies for modulating adaptive coping strategies. Moreover, the results 
indicate that individual factors such as attachment and IU are important 
to consider from a clinical perspective when clinicians deal with persons 
who are experiencing PG.
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Vafaie ME, et al. The emergence of sex differences in personality traits in early 
adolescence: a cross-sectional, cross-cultural study. J Pers Soc Psychol 2015;108: 
171–85. https://doi.org/10.1037/a0038497.

[95] Lopez-Fernandez O, Williams AJ, Griffiths MD, Kuss DJ. Female gaming, gaming 
addiction, and the role of women within gaming culture: a narrative literature 
review. Front. Psychiatry 2019:10. https://doi.org/10.3389/fpsyt.2019.00454.

[96] Phillips DL, Clancy KJ. Some effects of “social desirability” in survey studies. Am 
J Sociol 1972;77:921–40.

[97] Kavanagh M, Brett C, Brignell C. The role of self-esteem in triggering and 
maintaining gaming for people with gaming disorder cut-off scores and above 
average gaming disorder scores: a quasi-experimental study. Comput Hum Behav 
2024;152:108051. https://doi.org/10.1016/j.chb.2023.108051.

[98] Allen JJ, Anderson CA. Satisfaction and frustration of basic psychological needs 
in the real world and in video games predict internet gaming disorder scores and 
well-being. Comput Hum Behav 2018;84:220–9. https://doi.org/10.1016/j. 
chb.2018.02.034.

[99] Morriss J. Let’s get specific about intolerance of uncertainty and emotion 
regulation. Personal Individ Differ 2023;214:112336. https://doi.org/10.1016/j. 
paid.2023.112336.

[100] Kosciesza AJ. Intersectional gender measurement: proposing a new metric for 
gender identity and gender experience. Fem Media Stud 2023;23:750–65. https:// 
doi.org/10.1080/14680777.2021.2018008.

[101] Gorowska M, Tokarska K, Zhou X, Gola MK, Li Y. Novel approaches for treating 
internet gaming disorder: a review of technology-based interventions. Compr 
Psychiatry 2022;115:152312. https://doi.org/10.1016/j. 
comppsych.2022.152312.

C. Gregorini et al.                                                                                                                                                                                                                               Comprehensive Psychiatry 142 (2025) 152613 

9 

https://doi.org/10.1007/s11469-022-00913-y
https://doi.org/10.1007/s11469-022-00913-y
https://doi.org/10.1016/j.jad.2023.08.077
https://doi.org/10.1016/j.jad.2023.08.077
https://doi.org/10.1007/s11469-020-00422-w
https://doi.org/10.1007/s11469-020-00422-w
https://doi.org/10.1016/j.comppsych.2020.152180
https://doi.org/10.1016/j.comppsych.2020.152180
https://doi.org/10.1177/0004867420962851
https://doi.org/10.1016/j.copsyc.2018.02.004
https://doi.org/10.1080/14616734.2016.1194440
http://refhub.elsevier.com/S0010-440X(25)00041-0/optWiwpH35kbh
http://refhub.elsevier.com/S0010-440X(25)00041-0/optWiwpH35kbh
http://refhub.elsevier.com/S0010-440X(25)00041-0/optWiwpH35kbh
https://doi.org/10.1177/0165025418785975
https://doi.org/10.1177/0165025418785975
http://refhub.elsevier.com/S0010-440X(25)00041-0/rf0330
http://refhub.elsevier.com/S0010-440X(25)00041-0/rf0330
http://refhub.elsevier.com/S0010-440X(25)00041-0/rf0330
https://doi.org/10.36131/cnfioritieditore20210106
https://doi.org/10.36131/cnfioritieditore20210106
https://doi.org/10.1016/j.chb.2014.12.006
https://doi.org/10.1556/2006.5.2016.083
https://doi.org/10.1371/journal.pone.0299229
https://doi.org/10.18637/jss.v048.i02
https://www.r-project.org/
https://doi.org/10.1007/BF02296192
https://doi.org/10.1007/BF02296192
http://refhub.elsevier.com/S0010-440X(25)00041-0/rf0375
http://refhub.elsevier.com/S0010-440X(25)00041-0/rf0375
https://doi.org/10.1177/0049124189017003004
https://doi.org/10.1177/0049124189017003004
http://refhub.elsevier.com/S0010-440X(25)00041-0/rf0385
http://refhub.elsevier.com/S0010-440X(25)00041-0/rf0385
https://doi.org/10.1080/17405629.2012.686740
https://doi.org/10.1080/17405629.2012.686740
https://doi.org/10.20982/tqmp.16.4.p315
http://refhub.elsevier.com/S0010-440X(25)00041-0/rf0400
http://refhub.elsevier.com/S0010-440X(25)00041-0/rf0400
http://refhub.elsevier.com/S0010-440X(25)00041-0/rf0400
https://doi.org/10.2307/3333824
https://doi.org/10.1016/j.paid.2019.109724
https://doi.org/10.1556/2006.2024.00059
https://doi.org/10.1016/j.chb.2017.09.020
https://doi.org/10.1016/j.chb.2017.09.020
https://doi.org/10.1016/j.paid.2024.112917
https://doi.org/10.1016/j.paid.2024.112917
https://doi.org/10.1007/s12144-022-03368-5
https://doi.org/10.1007/s12144-022-03368-5
https://doi.org/10.3390/ijerph192214924
https://doi.org/10.3390/ijerph192214924
https://doi.org/10.1186/s12915-022-01486-x
https://doi.org/10.1186/s12915-022-01486-x
https://doi.org/10.1007/s11469-022-00858-2
https://doi.org/10.1007/s11469-022-00858-2
https://doi.org/10.1016/j.jadohealth.2020.03.011
https://doi.org/10.1016/j.jadohealth.2020.03.011
https://doi.org/10.1016/S0191-8869(03)00083-7
https://doi.org/10.1016/S0191-8869(03)00083-7
http://refhub.elsevier.com/S0010-440X(25)00041-0/rf0465
http://refhub.elsevier.com/S0010-440X(25)00041-0/rf0465
https://doi.org/10.54097/chxvqb53
https://doi.org/10.1038/nrn3313
https://doi.org/10.1038/nrn3313
https://doi.org/10.1146/annurev-psych-010213-115202
https://doi.org/10.1146/annurev-psych-010213-115202
https://doi.org/10.1111/jopy.12624
https://doi.org/10.1111/jopy.12624
https://doi.org/10.1037/a0038497
https://doi.org/10.3389/fpsyt.2019.00454
http://refhub.elsevier.com/S0010-440X(25)00041-0/rf0500
http://refhub.elsevier.com/S0010-440X(25)00041-0/rf0500
https://doi.org/10.1016/j.chb.2023.108051
https://doi.org/10.1016/j.chb.2018.02.034
https://doi.org/10.1016/j.chb.2018.02.034
https://doi.org/10.1016/j.paid.2023.112336
https://doi.org/10.1016/j.paid.2023.112336
https://doi.org/10.1080/14680777.2021.2018008
https://doi.org/10.1080/14680777.2021.2018008
https://doi.org/10.1016/j.comppsych.2022.152312
https://doi.org/10.1016/j.comppsych.2022.152312

	The role of attachment anxiety and intolerance of uncertainty in gaming during adolescence: A two-wave longitudinal study
	1 Introduction
	1.1 Attachment relationship, intolerance of uncertainty, and PG
	1.2 Aims and hypotheses

	2 Method
	2.1 Procedure
	2.2 Participants
	2.3 Measures
	2.3.1 Attachment
	2.3.2 Intolerance of uncertainty (IU)
	2.3.3 Gaming compensation
	2.3.4 Gaming frequency
	2.3.5 Problematic gaming
	2.3.6 Control variables

	2.4 Data analysis

	3 Results
	3.1 Preliminary analyses
	3.2 Path analyses

	4 Discussion
	4.1 Limitations

	5 Conclusions
	CRediT authorship contribution statement
	Funding
	Acknowledgments
	Appendix A Supplementary data
	References


