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Abstract
Motor impulsivity may be a predictor for generalized and specific problematic Internet uses in university students. The pos-
sible mediating role of coping style needs to be further researched. Among a sample of 726 Spanish university students, the 
present study examined the direct and indirect associations of motor impulsivity with generalized problematic internet use 
(GPIU), problematic social media use (PSMU), and problematic online gaming (POG), and the potential mediational role of 
coping styles. Results reported that motor impulsivity was directly associated with GPIU, PSMU, and POG, and indirectly 
associated with these problematic behaviours via the disengagement coping style. However, the engagement coping style 
did not play a mediating role. These findings suggest that disengagement coping style may, in part, explain the association 
between motor impulsivity and university students´ GPIU, PSMU, and POG, and provide empirical evidence for the theoreti-
cal hypothesis that different types of online problem behaviours share some aetiological mechanisms.
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Introduction

The use of the Internet has increased exponentially since the 
turn of the century and is now a space where millions of peo-
ple develop an important part of their lives (Van Schalkwyk 
et al., 2020). Among university students, Internet use is par-
ticularly relevant in academic, personal, and social domains 
(Adorjan et al., 2021). However, the exponential growth in 
online connectivity makes the dysfunctional use of the Inter-
net and its functions (e.g., gaming and social media) increas-
ingly worrying. Problematic online behaviours are especially 
relevant for emerging adults (Anderson et al., 2017), which 
are associated with several negative academic, psychologi-
cal, and health effects on university students (e.g., Chang 
et al., 2022; Kwok et al., 2021; Wong et al., 2020).

The term “problematic internet use” (PIU) is used to refer 
to a spectrum of maladaptive uses of the Internet character-
ized by loss of control, occurrence of negative consequences, 
and obsessive thinking when the Internet is inaccessible 
(Van Rooij & Prause, 2014). In the first instance, this con-
struct was classed PIU into generalized PIU —comprising 
many online activities— and specific PIU —problems of 
engagement with specific Internet functions, such as social 
media use, gaming, and gambling— (Davis, 2001). More 
recently, authors have advocated the study of specific activi-
ties mediated by the Internet and related with both common 
and unique characteristics and etiological factors (Starcevic 
& Aboujaoude, 2017). Instead, in order to investigate the 
similarities and differences between these behaviours, the 
present study focuses on generalized PIU (GPIU) and two 
specific PIU: problematic social media use (PSMU) and 
problematic online gaming (POG).

The Interaction of Person-Affect-Cognition-Execution 
(I-PACE) model, aiming to explain the mechanisms that lead 
to such problematic online behaviours, proposes that per-
son's core characteristics, as impulsivity and coping styles, 
may act as important predisposing variables in the devel-
opment of specific problematic online behaviours (Brand 
et al., 2019).
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Motor impulsivity and problematic online 
behaviours

Impulsivity was conceptualized by Patton et al. (1995) as 
a three-dimensional personality trait that includes motor, 
attentional, and non-planning dimensions. Motor impulsiv-
ity was defined as acting without thinking. Other authors 
have operationalized impulsivity in terms of the inability 
to retrain prepotent courses of action (Logan et al., 1997). 
From this perspective, people with high impulsivity would 
have problems inhibiting action due to cognitive difficul-
ties in self-control.

The importance of impulsivity as a predictor of PIU 
is consistent with theoretical models proposing that "loss 
of control" was one of its central components (Van Rooij 
& Prause, 2014). In support of these models, recent stud-
ies have found impulsivity to be a risk factor for prob-
lematic online behaviours (Hussain & Starcevic, 2020; 
Kuss et al., 2021; Şalvarlı & Griffiths, 2022). In addi-
tion, previous longitudinal research has found that motor 
impulsivity predicted GPIU in university students (Chen 
et al., 2017). Similarly, previous research argues that "rash 
impulsivity" —a component of impulsivity proposed by 
Dawe et al. (2004) refers to the difficulty of restraining 
approach behavior despite the probable adverse outcomes, 
and within which impulsive action or motor impulsivity is 
found (Winstanley et al., 2010)— is an important factor in 
online addictions (Dawe et al., 2004; Fowler et al., 2020).

Therefore, the role of motor impulsivity should be fur-
ther investigated to understand the many mechanisms that 
lead university students with high motor impulsivity to 
GPIU, PSMU, and POG. This kind of research is essential 
to inform a better understanding of how this psychological 
variable is related to PIU and design effective interven-
tions to reduce PIU.

The mediating role of coping styles

The term “coping” refers to cognitive, emotional and 
behavioural strategies that people use to manage specific 
demands in stressful situations (Skinner et  al., 2003). 
Some authors have distinguished between engagement 
coping -involving strategies that confront noxious stim-
uli- and disengagement (or avoidance) coping —involving 
strategies that reduce exposure to stressors— (Addison 
et al., 2007).

Research supports the role of disengagement coping 
as an important factor in problematic online behaviour 
among university students (Faghani et al., 2019; Li et al., 
2016; Siah et al., 2021). Engagement coping may be a 
protective factor for online problem behaviours because 

it acts opposite to disengagement coping (Addison et al., 
2007) and is associated with psychological and physical 
well-being (Skinner et al., 2003). Previous longitudinal 
studies have demonstrated the antecedent nature of posi-
tive coping strategies, such as resilience (Hsieh et al., 
2021), and negative coping strategies, including escapism 
or avoidance (Lin, 2022; Melodia et al., 2020), in relation 
to problematic online behaviors.

Some indirect evidence has suggested that coping styles 
mediate the relationships between motor impulsivity and 
PIU in university students. Trait self-control —character-
ized by low motor impulsivity— is associated with the use 
of more positive coping strategies and fewer negative coping 
strategies (Englert et al., 2011). Therefore, low self-control 
—high motor impulsivity— is likely related to less engage-
ment coping style and more disengagement coping style. 
A previous study found that university students with high 
levels of impulsivity were more likely to use avoidant coping 
but less likely to engage in task coping (Lightsey Jr & Hul-
sey, 2002). Some longitudinal studies showed the mediating 
role of coping strategies in the relationship between psycho-
logical factors and problematic online behaviours (Fowler 
et al., 2020; Gu, 2022; Li et al., 2019; Melodia et al., 2020). 
Specifically, Li et al. (2019) found the mediating role of cop-
ing styles in impulsivity and GPIU in adolescents. Fowler 
et al. (2020) showed that coping styles mediated the associa-
tion between rash impulsiveness and Facebook addiction in 
young adults.

Therefore, considering these previous studies and the 
absence of research in the university student population in 
this area, it is considered pertinent to analyse the mediat-
ing role of coping styles in the relationship between motor 
impulsivity and different problematic online behaviours 
among university students. The results may have practical 
implications for developing strategies to prevent and inter-
vene in problematic online behaviours within the university 
context.

The present study

Based on the previous literature, the aims of the current 
research were to: (a) examine the direct associations between 
motor impulsivity and each of the problematic online behav-
iour (GPIU, PSMU, and POG) among university students; 
and (b) to analyze the potential mediating role of coping 
styles in the relationship between motor impulsivity and 
problematic online behaviours, while adjusting for gender, 
age, and field of knowledge. With regard to these aims, the 
following two hypotheses were devised:

H1 Motor impulsivity would be positively and directly 
associated with GPIU, PSMU, and POG.
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H2 Motor impulsivity would be positively associated with 
GPIU, PSMU, and POG through decreased engagement 
coping and increased disengagement coping.

Materials and methods

Participants and procedure

Between October 2022 and February 2023, a cross-sec-
tional study was conducted at a university in Andalusia, 
Spain. A sample of 726 university students (58.0% female; 
Mage = 21.25 years, SDage = 3.74; range = 17 to 40 years) 
was recruited through convenience sampling. Question-
naires were administered via an online survey (i.e. Google 
Forms) distributed by teaching staff. Inclusion criteria were: 
over 17 years of age, enrolled in a degree program at this 
university, having any device with Internet access, and giv-
ing informed consent to participate. Participation was vol-
untary. The study was approved by the Ethics Committee 
of the authors’ university and adhered to the tenets of the 
Declaration of Helsinki (Internal code: 1346-N-22; Date of 
approval: 28 September 2022).

The sociodemographic characteristics of the 726 partici-
pants are shown in Table 1.

Measures

In addition to sociodemographic data collection, the follow-
ing instruments were applied:

Compulsive internet use scale (CIUS‑14, Meerkerk et al., 
2009)

The CIUS-14 was used to measure GPIU. The test consists 
of 14 items focusing on lack of control, intra- and interper-
sonal conflicts, cognitive and behavioural preoccupation, 
impaired mood, and withdrawal symptoms. All 14 items can 
be answered on a 5-point Likert scale ranging from 0 (never) 
to 4 (very frequently). The Spanish version confirmed the 
consistency, high quality of the construct, an excellent model 
fit, and measurement invariance (Sarmiento et al., 2021). In 
the present study, the Spanish CIUS-14 showed a high level 
of internal consistency (α = 0.88, ω = 0.88).

Bergen social media addiction scale (BSMAS, Andreassen 
et al., 2016)

The BSMAS was used to assess PSMU. The test contains 
six items that reflect core addiction elements (i.e., salience, 
mood modification, tolerance, withdrawal, conflict, and 
relapse) to measure social media addiction over the past 
year. All items can be answered on a 5-point Likert scale 

ranging from 1 (very rarely) to 5 (very often). In the present 
study, Spanish translation was used by adapting the Span-
ish version of the Bergen Facebook Addiction Scale (Valle-
jos-Flores et al., 2018). In the present study, the Spanish 
BSMAS showed high level of internal consistency (α = 0.80, 
ω = 0.80).

Internet gaming disorder scale–short form (IGDS9‑SF, 
Pontes & Griffiths, 2015)

The IGDS9-SF was used to measure POG. The test assesses 
the severity of POG and its detrimental effects to the gamer’s 
life, by examining gaming activities that occurred in the last 
year. All items are rated on a 5-point Likert scale ranging 
from 1 (never) to 5 (very often). The Spanish IGDS9-SF has 
been shown to have robust psychometric properties (Beranuy 
et al., 2020). In the present study, the Spanish IGDS9-SF 
showed a high level of internal consistency (α = 0.83, 
ω = 0.83).

Table 1  Sociodemographic characteristics of the study participants 
(N = 726)

Characteristics Frequency %

Gender
  Male
  Female
  Non-binary

295
421
10

40.6
58.0
1.4

Educational degree
  Bachelor
  Master
  Doctoral

640
58
28

88.1
8.0
3.9

Field of knowledge
  Sciences
  Sciences Health sciences
  Social sciences
  Arts and humanities
  Engineering and Architecture

130
115
157
85
239

17.9
15.9
21.6
11.7
32.9

Academic performance
  Below average
  Average
  Above average

63
570
93

8.7
78.4
12.9

Income level
  Low
  Medium
  High

159
349
218

21.9
48.1
30.0

Employment status
  Unemployed
  Unemployed looking for a job
  Part-time employed
  Full-time employed

436
142
109
39

60.1
19.5
15.0
5.4

Residence
  With a family member
  In a student residence/flat
  With a couple/alone

417
66
55

57.5
34.9
7.6
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Barratt impulsiveness scale (BIS‑11, Patton et al., 1995)

The BIS-11 is a 30-item questionnaire designed to assess 
impulsivity through three factors: attentional, motor, and 
non-planning. This study used the motor impulsivity factor 
of the abbreviated Spanish version (BIS-15S) of Orozco-
Cabal et al. (2010). This factor consists of five items scored 
on a 5-point scale ranging from 0 (rarely) to 4 (always). In 
the present sample, the motor impulsivity factor of BIS-
15S showed high levels of internal consistency (α = 0.86, 
ω = 0.87).

Coping strategies inventory (CSI‑SF, Addison et al., 2007)

The CSI-SF was used to assess coping styles. The two 
first-tier subscales were used: Engagement (E, 7 items) and 
Disengagement (D, 7 items). All items can be answered on 
a 5-point Likert scale ranging from 1 (never) to 5 (almost 
always). The Spanish version showed high reliability for all 
scales, and a robust adjustment (Tous-Pallarés et al., 2022). 
In the present study, the CSI-SF showed acceptable levels of 
internal consistency in its subscales (E: α = 0.74, ω = 0.73; 
D: α = 0.70, ω = 0.70).

Statistical analysis

The collected data were analyzed using Jeffreys’ Amazing 
Statistics Program (JASP) version 0.17.1 (Intel) statistical 
software (JASP Team, 2023). For the distribution of the vari-
ables, the absolutes values of skewness ranged from 0.23 
(Disengagement coping) to 2.69 (POG), and the absolutes 
values of kurtosis ranged from 0.11 (Disengagement coping) 
to 9.69 (POG). Given the criteria of less than 2 for skewness 
and 7 for kurtosis for large sample sizes, the distribution can 
be considered normal for all variables except POG (Kim, 
2013).

First, means, standard deviations, reliabilities (Cronbach's 
alpha and McDonald's omega), and correlations between the 
variables of the study were calculated. Pearson's correlation 
was used for all variables except POG, where Spearman's 
correlation due to non-normality of the POG.

Structural equation modeling (SEM) analysis was then 
used to test the hypothesized mediation models. Confirma-
tory factor analyses (CFA) were conducted to assess the 
goodness of fit of the measurement model. In addition, the 
discriminant validity of the output variables was tested using 
the Fornell-Lacker criterion, which states that the square 
root of the average variance extracted (AVE) must be higher 
than the correlation of the latent variable with others in the 
model (Ab Hamid et al., 2017).

Next, three competing structural models (SEM1, SEM2, 
and SEM3) were computed. Each of them was tested with 
GPIU and with PSMU and POG. In SEM1, engagement 

coping and disengagement coping were predicted from 
GPIU or the set of both PSMU and POG, and motor impul-
sivity mediated the relationship between PIU variables and 
coping variables. In SEM2, engagement coping and disen-
gagement coping were predicted from motor impulsivity, 
and PIU variables mediated the relationship between motor 
impulsivity and coping variables. In SEM3, which corre-
sponds to the hypothesised model, GPIU or the set of both 
PSMU and POG were predicted from motor impulsivity, 
engagement coping, and disengagement coping variables, 
and engagement coping and disengagement coping vari-
ables mediated the relationship between motor impulsivity 
and PIU variables. In all competing models tested, gender, 
age, and field of knowledge were controlled as covariates. 
Non-binary gender was excluded from SEM analyses due to 
its low representation. ULS estimator and Satorra-Bentler 
model test were used. Missing data were imputed using 
pairwise.

Multiple criteria was used to assess the goodness of 
model fit: the comparative fit index (CFI) ≥ 0.90, an incre-
mental fit index (IFI) ≥ 0.90, normed fit index (NFI) ≥ 0.90, 
Tucker Lewis index (TLI) ≥ 0.90, and the root-mean-square 
error of approximation (RMSEA) < 0.08 (Kline, 2015). As 
RMSEA is not recommended to compute for low df mod-
els, the interpretation of model fit was based on an overall 
assessment of the general pattern of all fit indices (Kenny 
et al., 2015). To test the study hypotheses, standardized 
estimates of the path coefficients of the direct effects were 
estimated. The indirect effects were examined using the 
bootstrapping method with 5000 samples from different 
bootstraps (Hayes, 2017).

To determine minimum sample size, Soper's (2015) cal-
culator was used for an anticipated effect size of 0.15, an 
alpha level of 0.05, with a power of 0.80, and a total number 
of four latent variables and 26 observed variables (models 
for GPIU), and five latent variables and 27 observed vari-
ables (models for PSMU and POG). The program showed 
a minimum sample size of 630 (models for GPIU) and 693 
(models for PSMU and POG), which was easily achieved.

Results

Descriptive analyses

Of the 726 participants, the majority were female, under-
graduate students, from the fields of Engineering and Archi-
tecture, had a medium economic level, were unemployed 
and not looking for a job, and lived with a family member 
(Table 1).

Correlations were strong between GPIU and PSMU, mod-
erate between GPIU and POG, and low between PSMU and 
POG. GPIU, PSMU, and POG were positively correlated 
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with motor impulsivity, with medium strength in the case 
of GPIU and PSMU and low strength in the case of POG. 
In addition, GPIU, PSMU, and POG were positively corre-
lated with disengagement coping, with strong, medium, and 
low strength, respectively; and negatively correlated with 
engagement coping, with low strength in the three cases. On 
the other hand, motor impulsivity was positively correlated 
with disengagement coping, with low strength, and nega-
tively correlated with engagement coping, with low strength. 
Finally, engagement coping and disengagement coping were 
negatively correlated with medium strength (Table 2).

Testing mediation by using SEM

The measurement model yielded an acceptable fit 
(CFI = 0.93, IFI = 0.93, NFI = 0.92, TLI = 0.92, 
RMSEA = 0.10). Evaluation of the Fornell-Lacker cri-
terion for the three problematic use measures shows no 
issue with discriminant validity for GPIU (√AVE = 0.58) 
and PSMU (√AVE = 0.62). However, the standardised 
correlation between the latent construct of these two con-
structs (r = 0.72) indicates that GPIU and PSMU may have 
a problem with discriminant validity. Therefore, structural 

equation models were computed separately for GPIU and 
for PSMU and POG.

Three competing SEMs were tested to determine the best 
fit to the data (Table 3). SEM3, which corresponds to the 
hypothesised model, was selected because it had the best 
fit and made theoretical sense. The goodness-of-fit indi-
ces were CFI = 0.94, IFI = 0.94, NFI = 0.92, TLI = 0.93, 
RMSEA = 0.06 in SEM3 for GPIU, and CFI = 0.97, 
IFI = 0.97, NFI = 0.94, TLI = 0.96, RMSEA = 0.04 in SEM 
3 for PSMU and POG.

The two select structural models are showed in Fig. 1 (for 
GPIU) and Fig. 2 (for PSMU and POG). They explained 
variance of 36% for GPIU  (R2 = 0.36), 23% for PSMU 
 (R2 = 0.23) and 21% for POG  (R2 = 0.21). Table 4 shows 
direct and indirect effect after controlling for age, gender, 
and field of knowledge.

In the case of SEM3 for GPIU, four models’ paths were 
statistically significant, including the positive associations 
between motor impulsivity and GPIU, between motor impul-
sivity and disengagement coping style, between disengage-
ment coping style and GPIU, and the negative associations 
between motor impulsivity and engagement coping style. 
The association between engagement coping style and 

Table 2  Mean, standard 
deviations, range, reliabilities, 
and correlations of study 
variables (N = 726)

M mean, SD standard deviation. All correlations are statistically significant (p < 0.001)

Measures 1 2 3 4 5 6

1. Generalized problematic internet use −
2. Problematic social media use 0.72 −
3. Problematic online gaming 0.36 0.21 −
4. Motor impulsivity 0.26 0.26 0.15 −
5. Engagement coping style −0.18 −0.12 −0.15 −0.13 −
6. Disengagement coping style 0.39 0.27 0.17 0.20 −0.27 −

M 17.56 11.64 11.66 4.29 23.79 19.04
SD 9.62 4.62 4.45 3.16 4.89 4.83
Range 0 – 56 0 – 30 9 – 45 0 – 20 7 – 35 7 – 35
α 0.88 0.80 0.83 0.86 0.74 0.70
ω 0.88 0.80 0.83 0.87 0.73 0.70

Table 3  Goodness-of-fit 
measure

SEM structural equation model, GPIU generalized problematic internet use, PSMU problematic social 
media use, POG problematic online gaming, CFI Comparative Fit Index, IFI Incremental Fit Index, NFI 
Normalized Fit Index, TLI Tucker-Lewis Index, RMSEA Root Mean Squared Error of Approximation

Fit indices Obtained values Criteria

Models for GPIU Models for PSMU and POG

SEM1 SEM2 SEM3 SEM1 SEM2 SEM3

CFI 0.92 0.93 0.94 0.95 0.96 0.97  ≥ 0.90
IFI 0.92 0.93 0.94 0.94 0.96 0.97  ≥ 0.90
NFI 0.90 0.92 0.92 0.93 0.93 0.94  ≥ 0.90
TLI 0.91 0.92 0.93 0.94 0.95 0.96  ≥ 0.90
RMSEA 0.07 0.06 0.06 0.05 0.05 0.04  < 0.08
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GPIU was not significant. The indirect effect between motor 
impulsivity and GPIU via disengagement coping style was 
significant.

In the case of SEM3 for PSMU and POG, six models’ 
paths were statistically significant, including the positive 
associations between motor impulsivity and PSMU, between 
motor impulsivity and POG, between motor impulsivity and 
disengagement coping style, between disengagement cop-
ing style and PSMU, between disengagement coping style 
and POG, and the negative associations between motor 
impulsivity and engagement coping style. The associations 
between engagement coping style and PSMU and between 
engagement coping style and POG were not significant. The 
indirect effects between motor impulsivity and PMSU, and 
between motor impulsivity and POG, via disengagement 
coping style, were significant.

Discussion and conclusions

According to the I-PACE model and previous evidence, 
motor impulsivity and coping strategies play an important 
role in the origin of the spectrum of problematic Internet 

use. Coping strategies may partially explain the aetiologi-
cal mechanism of impulsivity in these problematic behav-
iours. The current study examined the direct and indirect 
relationship of motor impulsivity with GPIU, PSMU, and 
POG via engagement and disengagement coping styles in a 
university student sample, controlling for gender, age, and 
field of knowledge. Structural equation modeling (SEM) was 
used to address the partial overlap between measures. Due 
to the high correlation between the latent variables of GPIU 
and PSMU, and considering the discriminant validity of the 
constructs, two models were required: one with GPIU as the 
outcome variable, and the other simultaneously including 
PSMU and POG as outcome variables.

As expected in Hypothesis 1, results revealed that GPIU 
and the two specific PIU, PSMU and POG, were directly 
related to motor impulsivity. This is consistent with the pre-
vious studies that have demonstrated the influence of motor 
impulsivity on problematic online behaviours in university 
students (Chen et al., 2017), and they provide empirical evi-
dence to support theoretical models that propose that these 
behaviours are caused by loss of control problems in the 
use of Internet (Brand et al., 2019). In addition, it can be 
said to share mechanisms with addictive disorders in which 

Fig. 1  Structural model of the associations between motor impulsiv-
ity, engagement coping style, disengagement coping style, and gen-
eralized problematic internet use. Standardized path coefficients were 

shown. Gender, age and field of knowledge were controlled as covari-
ates. ***p < 0.001. Observed indicators and error covariance not pre-
sented for clarity

Fig. 2  Structural model of the 
associations between motor 
impulsivity, engagement coping 
style, disengagement coping 
style, problematic social media 
use, and problematic online 
gaming. Standardized path coef-
ficients were shown. Gender, 
age and field of knowledge 
were controlled as covari-
ates. **p < 0.01, ***p < 0.001. 
Observed indicators and error 
covariance not presented for 
clarity
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impulsivity has been found to increase vulnerability. Specifi-
cally, motor impulsivity, as the propensity to react quickly 
to stimuli without considering the consequences, has been 
linked to substance and behavioural addictions (Chowdhury 
et al., 2017; Minhas et al., 2021). Thus, it can be concluded 
that motor impulsivity may be one of the characteristics of 
the psychopathology of addictive problems, which explains 
their poor inhibitory control over the problematic behaviour 
or substance.

It was second hypothesized that motor impulsivity would 
be positively associated with GPIU, PSMU, and POG 
through decreased engagement coping and increased dis-
engagement coping (H2). H2 was partially supported. The 
study shows that the disengagement coping style could be 
a crucial mechanism through which motor impulsivity is 
related to the three online problem behaviours. It supports 
previous evidence for the role of disengagement coping style 
—or avoidance coping style— on GPIU, PSMU, or POG 
(Faghani et al., 2019; Li et al., 2016; Siah et al., 2021), and 

the mediating role of maladaptive coping in the relationship 
between impulsivity and online addictions (Fowler et al., 
2020). These results align with explanatory models of cop-
ing, which propose that high impulsivity diminishes the abil-
ity to regulate psychological distress in favour of automatic 
and maladaptive coping responses (Galla & Wood, 2015). 
In this way, individuals with high motor impulsivity may 
use a disengagement coping style in stressful situations that 
involve disconnection from the real world, avoidance of the 
problem, and passivity in problem-solving, which may per-
petuate excessive use and inappropriate use of the Internet 
and specific online activities to cope with stressful situa-
tions. This approach would be in line with previous stud-
ies that find that maladaptive cognitive motivation related 
to Internet use as a form of stress coping predict GPIU in 
university students (Tian et al., 2017), and mediate the rela-
tionship between personality traits and GPIU (Tian et al., 
2019), as well as the "distractibility" dimension as one of the 
dimensions of GPIU in the Online Cognition Scale (OCS) 

Table 4  Bootstrap analyses of 
the significance of mediation 
(controlling for age, gender and 
field of knowledge)

a  Percentage of direct/indirect effect over total effect. **p < 0.01 ***p < 0.001, N = 726, B Unstandardised 
coefficient, SE standard errors, β Standardised coefficient, SEM Structural equation model, GPIU general-
ized problematic internet use, PSMU problematic social media use, POG problematic online gaming, MI 
motor impulsivity, E engagement coping style, D disengagement coping style

Model pathways B SE β 95% CI of B Percentage

Lower Upper

SEM 3 for GPIU
  Direct effects
    MI → GPIU 0.12 0.03 0.13*** 0.19 0.30 41.1%
    MI → E −0.21 0.03 −0.22*** −0.27 −0.15 −
    MI → D 0.25 0.03 0.32*** 0.06 0.17 −
    E → GPIU 0.07 0.08 0.08 −0.09 0.23 −
    D → GPIU 0.66 0.13 0.58*** 0.41 0.91 −
  Indirect effects
    MI → E → GPIU −0.02 0.02 −0.02 −0.05 0.02 −
    MI → D → GPIU 0.17 0.04 0.19*** 0.10 0.24 58.9%

SEM 3 for PSMU and POG
  Direct effects
    MI → PSMU 0.14 0.02 0.19** 0.10 0.19 69.1%
    MI → POG 0.14 0.03 0.14** 0.09 0.18 71.9%
    MI → E −0.16 0.03 −0.21*** −0.22 −0.12 −
    MI → D 0.24 0.03 0.32*** 0.19 0.30 −
    E → PSMU 0.02 0.08 0.02 −0.13 0.17 −
    D → PSMU 0.38 0.09 0.38*** 0.20 0.56 −
    E → POG 0.00 0.07 0.00 −0.14 0.15 −
    D → POG 0.22 0.07 0.18** 0.07 0.37 −
  Indirect effects
    MI → E → PSMU −0.00 0.01 −0.01 −0.03 0.02 −
    MI → D → PSMU 0.09 0.02 0.12*** 0.05 0.14 30.9%
    MI → E → POG −0.00 0.01 −0.00 −0.02 0.02 −
    MI → D → POG 0.05 0.02 0.06** 0.02 0.09 28.1%
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(Davis et al., 2002). Future studies could examine whether, 
in this model, stress avoidance-related Internet use motiva-
tions mediate the relationship between disengagement cop-
ing style and problematic Internet uses.

However, the results suggest that, contrary to expecta-
tions, engagement coping style may not be as relevant as 
disengagement coping style in the association between 
motor impulsivity and problematic Internet behaviours. In 
this study, engagement coping style was measured by the 
Engagement scale of the CSI-SF (Addison et al., 2007), 
which reflects both emotion-focused and problem-focused 
engagement strategies. Given that emotion-focused style 
is positively associated with online problem behaviours 
(Fowler et al., 2020; Li et al., 2019), it is possible that, within 
the same engagement style dimension, problem-focused and 
emotion-focused strategies promote different outcomes, with 
the former protecting and the latter increasing risk of these 
problem online behaviours. Future research should examine 
whether problem-focused versus emotion-focused engage-
ment strategies have specific effects on the three behaviours 
examined.

The present study has several limitations. First, due to its 
cross-sectional nature, this study does not allow to identify 
causal relationships between the variables. Therefore, future 
research should use longitudinal designs to help establish 
the causality and directionality of these effects. Second, the 
present study only used self-report questionnaires with limi-
tations such as social desirability or memory recall biases. 
In addition, questionnaires for assessing problematic Inter-
net use need to be updated, and the criteria may need to 
be updated due to rapid technological changes. Therefore, 
corroboration through qualitative tools might improve the 
completeness of assessments of these behaviours.

Despite these limitations, this study makes important 
contributions to the field of knowledge. On the one hand, 
the university where the data collection took place has sev-
eral characteristics (i.e., public access, a high number of 
enrolled students, bilingual Spanish-English teaching, use 
of active teaching methodologies, and internationalization 
programs) that improve the representativeness of the sam-
ple and facilitate the generalizability of the results. On the 
other hand, although the relationship between impulsivity 
and PIU has been extensively studied in previous litera-
ture, this study has examined the relationship between a 
specific dimension of this psychological variable —which 
appears to be most closely related to these behaviours— 
and three problematic online behaviours within the same 
sample of university students. This approach enables 
the analysis of both similarities and differences in their 
impact. Additionally, it has helped to understand one of 
the mechanisms that explain this relationship, through 
coping strategies, being the only study to date to examine 
these mechanisms in a university student population. The 

findings have provided empirical support for the hypoth-
esis that PIU can be conceptualised within a spectrum of 
behaviours that are associated with both shared and spe-
cific aetiological factors (Brand et al., 2019; Starcevic & 
Billieux, 2017), such that the mechanism tested in this 
study would be shared to all three behaviours examined. 
Indeed, considering that the I-pace model for addictive 
behaviours (Brand et al., 2019), the theoretical framework 
employed to formulate the model under examination in 
this study, seeks to explain addictive behaviours beyond 
internet-use disorders, it can be inferred that the tested 
model may function as a common mechanism for other 
addictive behaviours. Therefore, it is advisable for future 
research to assess the applicability of this model to other 
addictive behaviours, such as alcoholism or problematic 
gambling.

From a practical perspective, our findings may help 
provide evidence-based prevention and interventions that, 
implemented from the early stages and as lifelong learn-
ing through the university stage, may reduce problematic 
online behaviours among university students. In particular, 
interventions that reduce motor impulsivity may have the 
potential to reduce all three of the problematic online behav-
iours examined. The aim would be to improve control over 
motor behaviour, which in turn would reduce the risk of 
non-adaptive Internet use. In addition, the finding that the 
disengagement coping style partially mediated the associa-
tions between motor impulsivity and the three behaviours 
provides important implications for practice. The purpose 
would be to reduce the use of the disengagement coping 
style by providing students with the knowledge and practical 
skills to cope appropriately with stressful situations, such as 
making an action plan and addressing the problem, to reduce 
the excessive use of the Internet and its services to deal with 
these situations.

Conclusions

In conclusion, this study demonstrated that motor impulsiv-
ity, which is a facet of impulsivity characterised by impul-
sive actions, is related to generalized problematic internet 
use, problematic social media use, and problematic online 
gaming among university students. Additionally, our results 
provide an explanation for how motor impulsivity increases 
the risk of these behaviours through an increased use of dis-
engagement coping strategies. These findings are useful for 
the development of prevention and intervention strategies 
for PIU within a university context, paying special attention 
to the management of high levels of motor impulsivity and 
to the disengagement coping style. The ultimate purpose 
would be to contribute to the overall health and academic 
performance of these students.
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