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A B S T R A C T   

The components model of addiction posits that all addictions share six components, namely salience, tolerance, 
mood modification, relapse, withdrawal, and conflict. This highly influential model has resulted in the devel-
opment of numerous psychometric instruments that measure addictive behaviors according to these criteria. 
However, recent research suggests that, in the context of behavioral addictions, certain components constitute 
peripheral features that do not distinguish non-pathological from pathological behavior. Using “addictive” use of 
social media as a representative example, we examined this perspective by testing whether these six components 
actually assess central features of addiction, or whether some of them constitute peripheral features that are not 
indicative of a disorder. 

Four independent samples totaling 4,256 participants from the general population completed the Bergen 
Social Media Addiction Scale, a six-item psychometric instrument derived from the components model of 
addiction to assess social media “addiction”. By performing structural equation modeling and network analyses, 
we showed that the six components did not form a unitary construct and, crucially, that some components (i.e., 
salience, tolerance) were not associated with measures assessing psychopathological symptoms. 

Taken together, these results suggest that psychometric instruments based on the components model conflate 
central and peripheral features of addiction when applied to behavioral addictions. This implies that such in-
struments pathologize involvement in appetitive behaviors. Our findings thus call for renewing the conceptu-
alization and assessment of behavioral addictions.   

1. Introduction 

Over the past two decades, the research field of behavioral addic-
tions has received increasing interest, accompanied by a flourishing 
number of scientific publications. Contributing to this efflorescence has 
been the inclusion of gambling disorder as an addictive disorder aligned 
to substance use disorders in the fifth edition of the Diagnostic and 
Statistical Manual of Mental Disorders (American Psychiatric Associa-
tion, 2013). 

In parallel, researchers have conceptualized a wide range of behav-
iors as potential new addictions, many of which are part of daily life, 
such as working (Andreassen, Griffiths et al., 2012), using social media 
(Andreassen et al., 2016), shopping (Andreassen et al., 2015), being in 
love (Costa et al., 2021), having sex (Andreassen, Pallesen, Griffiths, 
et al., 2018), or tanning (Andreassen, Pallesen, Torsheim, et al., 2018). 

At the root of the burgeoning proliferation of these “behavioral ad-
dictions” lies the so-called “confirmatory approach” to behavioral ad-
dictions (Billieux, Schimmenti, et al., 2015; Flayelle et al., 2022). The 
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confirmatory approach refers to the process in which elevated involve-
ment in appetitive behaviors is a priori conceptualized as an addictive 
disorder. Subsequently, psychometric instruments are developed to 
assess and diagnose these behavioral addictions by transposing sub-
stance addiction criteria. This has led to an abundance of diagnosable 
and diagnosed psychopathological conditions, despite their dubious 
theoretical and clinical relevance, ultimately resulting in pathologizing 
involvement in a large range of behaviors (Billieux, Maurage, et al., 
2015; Billieux, Schimmenti, et al., 2015; Kardefelt-Winther et al., 2017; 
Mihordin, 2012; Ryan et al., 2014; Satchell et al., 2021; Starcevic et al., 
2018). 

Many of these newly proposed behavioral addictions, along with 
their respective psychometric instruments, are derived from the com-
ponents model of addiction operationalized by Griffiths (2005). This 
model, which was adapted from the components model of substance 
addiction proposed by Brown (1993), postulates that all addictions – 
both substance-related and non-substance-related – display six core 
components: (1) salience (cognition, affect, and conation focusing on 
carrying out the behavior), (2) tolerance (increasing involvement in the 
behavior to maintain a comparable experience), (3) mood modification 
(involvement in the behavior to achieve a desired affective state), (4) 
relapse (resumption of involvement in the behavior following an attempt 
to reduce or discontinue it), (5) withdrawal (aversive psychological and/ 
or physiological experience when discontinuing involvement in the 
behavior), and (6) conflict (intrapersonal and interpersonal conflict 
stemming from involvement in the behavior). 

In recent years, several authors have criticized the use of substance 
addiction criteria to operationalize and assess behavioral addictions 
(Billieux, Schimmenti, et al., 2015; Flayelle et al., 2022; Starcevic, 
2016a), arguing that some of these criteria (e.g., salience, tolerance) are 
not necessarily valid in the context of non-substance-related addictions. 
It has even been claimed that borrowing substance addiction criteria 
such as tolerance and withdrawal may have been driven by a need to 
“legitimize” behavioral addictions (Starcevic, 2016b). 

For example, Charlton and Danforth (2007) challenged the structural 
validity of the six-component model in the context of online video 
gaming. By performing exploratory factor analyses on questionnaire 
items tapping the six components of addiction proposed by Brown 
(1993), they highlighted the existence of two factors which they labeled 
“engagement” (consisting of peripheral components that do not distin-
guish non-pathological from pathological behavior, namely salience, 
tolerance, and euphoria1) and “addiction” (consisting of central com-
ponents, namely relapse, withdrawal, and conflict). This seminal work 
thus questioned the validity of recycling all substance addiction criteria 
to conceptualize and assess behavioral addictions. Following the work of 
Charlton and Danforth (2007), several studies have shown that elevated 
involvement in various appetitive behaviors is not necessarily patho-
logical or indicative of an “addiction” (e.g., Calvo et al., 2018; Flayelle 
et al., 2019; Kraus et al., 2018; Whelan et al., 2021). 

Consistent with the abovementioned evidence, it is critical to further 
test whether widely used psychometric instruments derived from the 
six-component model (e.g., Andreassen et al., 2012, 2015, 2016; 
Andreassen, Pallesen, Griffiths, et al., 2018; Andreassen, Pallesen, Tor-
sheim, et al., 2018; Costa et al., 2021) are valid for assessing potential 
behavioral addictions. In the present study, we therefore probed the 
psychometric validity of the six-component model in the context of 

“addictive” social media use. 
The notion of social media “addiction” has emerged alongside the 

growing popularity of social media and the increasing number of social 
media users (Brand et al., 2022). Yet, much research in this field relied 
on the confirmatory approach described above, conceptualizing 
elevated involvement in social media use in relation to addiction-like 
features and developing psychometric instruments to assess the latter 
features (Cataldo et al., 2022; Sun & Zhang, 2021). Although there is still 
no consensus on the conceptualization of social media use as a behav-
ioral addiction, some consider it a bona fide addictive disorder that 
fulfills the category of other specified disorders due to addictive be-
haviors in the eleventh edition of the International Classification of 
Diseases (World Health Organization, 2019) despite major concerns 
about the subsequent potential pathologizing of social media use (Brand 
et al., 2022; Moretta et al., 2022). In the present study, we decided to 
focus on the six-item Bergen Social Media Addiction Scale (Andreassen 
et al., 2016), as it is one of the most influential psychometric instruments 
derived from the six-component model, and as it remains, to date, the 
most popular and cited psychometric instrument in screening for social 
media “addiction” (Cataldo et al., 2022). 

This study adopts a multiverse methodological approach (Steegen 
et al., 2016) comprising two different psychometric frameworks: (1) 
structural equation modeling analysis, in which psychopathological 
disorders are represented by latent entities reflected by their symptoms, 
and (2) network analysis, in which psychopathological disorders are 
represented by the complex interrelationships among their symptoms 
(Borsboom & Cramer, 2013). 

Thus, by performing structural equation modeling and network an-
alyses within these six components in the context of “addictive” use of 
social media, we first aimed to determine whether the components 
cohered into a unitary construct (as postulated by the components 
model and assessed by psychometric instruments derived from this 
model) or emerged as multiple distinct constructs (combining, for 
example, central and peripheral components, consistent with Charlton 
and Danforth (2007)). Then, by performing network analysis within 
these components and a wide array of psychopathological symptoms, we 
also aimed to determine whether all components were associated with 
psychopathological symptoms – that is, whether all components were 
actually valid indicators of a disorder – or whether some of them were 
not. 

2. Methods 

2.1. Participants and procedure 

The total sample consisted of an aggregation of four independent 
databases comprising participants recruited for previous research pro-
jects, all of which have received ethical clearance from local ethics 
committees and some of which have led, to date, to peer-reviewed 
journal articles (i.e., Boursier, Gioia, & Griffiths, 2020; Boursier, 
Gioia, Musetti, et al., 2020; Costanzo et al., 2021; Mariani et al., 2021). 
All participants were based in Italy and Italian-speaking. Their partici-
pation consisted in completing online self-administered psychometric 
instruments, five of which were included in the present study. All par-
ticipants provided informed consent prior to participation and no 
compensation was provided. 

The aggregated sample included 4,256 participants from the general 
population. The age of the participants ranged between 13 and 78 years 
(M = 28.012; SD = 11.321), with 64.145% being males, 35.597% fe-
males, and 0.258% others. All 4,256 participants completed the 6-item 
Bergen Social Media Addiction Scale (Andreassen et al., 2016). The 
aggregated sample was divided into four subsamples based on the co- 
completion of online self-administered psychometric instruments. 
Among the 4,256 participants who completed the 6-item Bergen Social 
Media Addiction Scale, 2,572 participants (60.432%) also completed the 
23-item Adult DSM-5 Self-Rated Level 1 Cross-Cutting Symptom 

1 In Griffiths’ (2005) adaptation of Brown’s (1993) six-component model, the 
original “euphoria” component was adapted into a “mood modification” 
component based on the assumption that addictive behaviors are performed to 
regulate both positive and negative affective states. Importantly, most psy-
chometric instruments based on the components model specifically assess the 
regulation of negative affective states (e.g., “How often during the last year 
have you used social media to forget about personal problems?”; Andreassen 
et al., 2016). 
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Measure (Narrow et al., 2013), 715 (16.800%) also completed the 21- 
item Depression, Anxiety and Stress Scales (Lovibond & Lovibond, 
1995), 578 (13.581%) also completed the 16-item Social Appearance 
Anxiety Scale (Hart et al., 2008), and 221 (5.193%) also completed the 
90-item Symptom Checklist-90-Revised (Derogatis, 1994). All reported 
sample sizes and sociodemographic information were obtained after 
listwise deletion of missing data. Sociodemographic information for the 
aggregated sample and its four subsamples is shown in Table 1. 

Detailed information regarding the data and the data itself are 
available from the Open Science Framework (https://osf.io/d39fa/). 

2.2. Materials 

Detailed information regarding the materials and the materials 
themselves are available from the Open Science Framework (https://osf. 
io/d39fa/). 

2.2.1. 6-item Bergen Social Media Addiction Scale 
The Bergen Social Media Addiction Scale (original English version by 

Andreassen et al., 2016; Italian version by Monacis et al., 2017) is a 6- 
item self-administered psychometric instrument which was adapted 
from the Bergen Facebook Addiction Scale (Andreassen, Torsheim, 
et al., 2012) by replacing in its items the word “Facebook” with “social 
media”. This instrument assesses the applicability of statements related 
to the six different components of addiction proposed by Griffiths (2005) 
(i.e., salience, tolerance, mood modification, relapse, withdrawal, and 
conflict) over the past year. Items are scored on a five-point Likert scale 
(from 1 = “Very rarely” to 5 = “Very often”). In the present study, in-
ternal consistency of the instrument’s global score was good (Cron-
bach’s alpha = 0.829). 

2.2.2. 23-item Adult DSM-5 Self-Rated Level 1 Cross-Cutting Symptom 
Measure 

The Adult DSM-5 Self-Rated Level 1 Cross-Cutting Symptom Measure 
(original English version by Narrow et al., 2013; Italian version by 
Fossati et al., 2015) is a 23-item self-administered psychometric in-
strument. This instrument assesses the applicability of statements 
related to thirteen different psychopathological symptoms (i.e., 
depression, anger, mania, anxiety, somatic distress, suicidal ideation, 
psychotic experiences, sleep problems, memory problems, repetitive 
thoughts and behaviors, dissociative experiences, maladaptive person-
ality functioning, and problematic substance use) over the past two 
weeks. Items are scored on a five-point Likert scale (from 0 = “Not at all” 
to 4 = “Nearly every day”). In the present study, internal consistency of 
the instrument’s psychopathological symptoms’ scores (except for the 
single-item psychopathological symptoms’ scores) ranged from Cron-
bach’s alpha = 0.738 to Cronbach’s alpha = 0.809. The psychopatho-
logical symptoms’ score of mania was omitted from subsequent analyses 
as its internal consistency was poor (Cronbach’s alpha = 0.489). 

2.2.3. 21-item Depression, Anxiety and Stress Scales 
The Depression, Anxiety and Stress Scales (original English version 

by Lovibond & Lovibond, 1995; Italian version by Bottesi et al., 2015) is 
a 21-item self-administered psychometric instrument. This instrument 
assesses the applicability of statements related to three different psy-
chopathological symptoms (i.e., stress, anxiety, and depression) over the 
past week. Items are scored on a four-point Likert scale (from 0 = “Did 
not apply to me at all” to 3 = “Applied to me very much or most of the 
time”). In the present study, internal consistency of the instrument’s 
psychopathological symptoms’ scores ranged from Cronbach’s alpha =
0.906 to Cronbach’s alpha = 0.928. 

2.2.4. 16-item Social Appearance Anxiety Scale 
The Social Appearance Anxiety Scale (original English version by 

Hart et al., 2008; Italian version by Dakanalis et al., 2016) is a 16-item 
self-administered psychometric instrument. This instrument assesses the 
applicability of statements related to social appearance anxiety (i.e., 
anxiety about overall appearance being negatively evaluated by others). 
Items are scored on a five-point Likert scale (from 1 = “Not at all” to 5 =
“Extremely”). In the present study, internal consistency of the in-
strument’s global score was excellent (Cronbach’s alpha = 0.956). 

2.2.5. 90-item Symptom Checklist-90-Revised 
The Symptom Checklist-90-Revised (original English version by 

Derogatis, 1994; Italian version by Prunas et al., 2012) is a 90-item self- 
administered psychometric instrument. This instrument assesses the 
applicability of statements related to nine different psychopathological 
symptoms (i.e., somatization, obsessive–compulsive, interpersonal 
sensitivity, depression, anxiety, hostility, phobic anxiety, paranoid 
ideation, and psychoticism) over the past two weeks. Items are scored on 
a five-point Likert scale (from 0 = “Not at all” to 4 = “Nearly every 
day”). In the present study, internal consistency of the instrument’s 
psychopathological symptoms’ scores ranged from Cronbach’s alpha =
0.858 to Cronbach’s alpha = 0.922. 

2.3. Data analytic plan 

All analyses were performed using R version 4.2.1 (R Core Team, 
2022). 

The factorial structure of the 6-item Bergen Social Media Addiction 
Scale was analyzed after randomly splitting the aggregated sample of 
4,256 participants into two independent subsamples of 2,128 partici-
pants each. Using the first subsample of 2,128 participants, exploratory 
analyses were performed within the frameworks of structural equation 
modeling analysis (i.e., exploratory factor analyses) and network anal-
ysis (i.e., exploratory graph analyses) to test unidimensional and bidi-
mensional solutions. Using the second subsample of 2,128 participants, 
confirmatory analyses were performed within the framework of struc-
tural equation modeling analysis (i.e., confirmatory factor analyses) to 
test data-driven and theory-driven models. The associations between the 
6-item Bergen Social Media Addiction Scale and the four available self- 

Table 1 
Sociodemographic information.  

(SUB-)SAMPLE AGE GENDER 

MATERIALS N / n M SD RANGE MALE (%) FEMALE (%) OTHERS (%) 

BSMAS 4,256  28.012  11.321 13–78  64.145  35.597 0.258 
BSMAS & CCSM 2,572  29.190  10.799 15–78  61.470  38.142 0.389 
BSMAS & DASS 715  31.701  10.815 18–72  71.469  28.531 N.D. 
BSMAS & SAAS 578  16.102  1.514 13–21  62.457  37.543 N.D. 
BSMAS & SCL 221  30.629  12.511 18–66  66.516  33.484 N.D. 

BSMAS = 6-item Bergen Social Media Addiction Scale (Andreassen et al., 2016); CCSM = 23-item Adult DSM-5 Self-Rated Level 1 Cross-Cutting Symptom Measure 
(Narrow et al., 2013); DASS = 21-item Depression, Anxiety and Stress Scales (Lovibond & Lovibond, 1995); SAAS = 16-item Social Appearance Anxiety Scale (Hart 
et al., 2008); SCL = 90-item Symptom Checklist-90-Revised (Derogatis, 1994). All reported (sub-)sample sizes and sociodemographic information were obtained after 
listwise deletion of missing data. N.D. indicates that the variable of interest was not recorded during data collection. 

L. Fournier et al.                                                                                                                                                                                                                                

https://osf.io/d39fa/
https://osf.io/d39fa/
https://osf.io/d39fa/


Addictive Behaviors 143 (2023) 107694

4

administered psychometric instruments measuring psychopathological 
symptoms were analyzed using each of the four subsamples of 2,572, 
715, 578, and 221 participants, respectively, within the framework of 
network analysis. 

Detailed information regarding the analyses – along with zero-order 
correlation analyses as supplementary material – and the code itself are 
available from the Open Science Framework (https://osf.io/d39fa/). 

2.3.1. Structural equation modeling analysis 
The framework of structural equation modeling analysis was called 

upon to analyze the factorial structure of the 6-item Bergen Social Media 
Addiction Scale. Structural equation modeling analyses were computed 
using the R packages lavaan version 0.6–12 (Rosseel et al., 2022) and 
semPlot version 1.1.6 (Epskamp, Stuber, et al., 2022). 

To fit the structural equation models, oblimin oblique rotation 
methods (Schmitt & Sass, 2011) and weighted least squares mean and 
variance adjusted robust estimation methods (Flora & Curran, 2004) 
were employed. 

To assess the quality of the structural equation models’ adjustment to 
the data, four conventional model fit indices were employed (Hu & 
Bentler, 1999): the comparative fit index (CFI), the Tucker-Lewis index 
(TLI), the root mean square error of approximation (RMSEA), and the 
standardized root mean square residual (SRMR). Good fit was deter-
mined by a CFI ≥ 0.950, a TLI ≥ 0.950, an RMSEA ≤ 0.050, and an 
SRMR ≤ 0.050, while acceptable fit was determined by a CFI ≥ 0.900, a 
TLI ≥ 0.900, an RMSEA ≤ 0.080, and an SRMR ≤ 0.100 (Kline, 2016). 

2.3.2. Network analysis 
The framework of network analysis was called upon to analyze the 

factorial structure of the 6-item Bergen Social Media Addiction Scale and 
to examine its associations with the four available self-administered 
psychometric instruments measuring psychopathological symptoms. 
Network analyses were computed using the R packages bootnet version 
1.5 (Epskamp & Fried, 2021), glasso version 1.11 (Friedman & Tib-
shirani, 2019), huge version 1.3.5 (Jiang et al., 2021), igraph version 
1.3.4 (Nepusz et al., 2022), networktools version 1.5.0 (Jones, 2022), and 
qgraph version 1.9.2 (Epskamp, Costantini, et al., 2022). 

In the network perspective, variables of interest are represented by 
nodes, and their pairwise relationships are represented by edges 
(Epskamp et al., 2018). Three statistical advantages of modeling 
(unregularized) partial correlation networks were of major interest in 
the present study: (1) each edge controls for the spurious influence of 
other nodes included in the model (Epskamp & Fried, 2018), (2) false 
positive edges are likely to be excluded from the model (Isvoranu & 
Epskamp, 2021), and (3) community detection algorithms can be used to 
evaluate the dimensional structure within the model (Golino & 
Epskamp, 2017). 

To fit the network models, partial correlation networks (i.e., 
Gaussian Graphical Models) were employed. They are composed of 
nodes, which represent variables of interest, and of edges, which 
represent partial correlations between pairs of variables (Epskamp et al., 
2018). Beforehand, the Hittner method (Hittner et al., 2003) was 
implemented to check whether some pairs of variables were highly 
collinear and thus needed to be combined through principal component 
analysis. As all variable scores were non-normally distributed, non- 
paranormal transformation was applied prior to estimating the net-
works to relax the assumption of normality (Liu et al., 2009). Stepwise 
generation of unregularized Gaussian Graphical Models using the 
ggmModSelect algorithm (Isvoranu & Epskamp, 2021) was conducted to 
select the optimal model based on the Bayesian Information Criterion 
(Foygel & Drton, 2010) by iteratively adding and removing edges. The 
walktrap community detection algorithm (Pons & Latapy, 2005) was 
implemented to estimate dimensionality in exploratory graph analyses 
(Golino & Epskamp, 2017). 

To assess the stability of the network models’ estimated parameters, 
1,000 case-dropping subset bootstrapped samples per Gaussian 

Graphical Model were estimated to yield CS-coefficients (Epskamp et al., 
2018). To assess the accuracy of the network models’ estimated pa-
rameters, 1,000 non-parametrically bootstrapped samples per Gaussian 
Graphical Model were estimated to yield 95% non-parametrically 
bootstrapped confidence intervals (Epskamp et al., 2018). Network 
stability and accuracy analyses are available as supplementary material 
from the Open Science Framework (https://osf.io/d39fa/). 

3. Results 

3.1. Factorial structure of the 6-item Bergen Social Media Addiction Scale 

Exploratory factor analyses and exploratory graph analyses con-
ducted on the item scores of the 6-item Bergen Social Media Addiction 
Scale both yielded identical unidimensional and bidimensional config-
urations shown in Fig. 1. 

The first exploratory model described a unidimensional construct of 
“addictive” social media use comprising the six components of addiction 
proposed by Griffiths (2005) (i.e., salience, tolerance, mood modifica-
tion, relapse, withdrawal, and conflict; see Fig. 1, models A and B). 

The second exploratory model described a bidimensional construct 
of “addictive” social media use, with one dimension comprising the two 
components of salience and tolerance, and one dimension comprising 
the four components of mood modification, relapse, withdrawal, and 
conflict (see Fig. 1, models C and D). 

Confirmatory factor analyses conducted on three different data- 
driven and theory-driven models of the 6-item Bergen Social Media 
Addiction Scale yielded the fit indices shown in Table 2 and the con-
figurations shown in Fig. 2. 

The first confirmatory model described a unidimensional construct 
of “addictive” social media use comprising the six components of 
addiction proposed by Griffiths (2005) (i.e., salience, tolerance, mood 
modification, relapse, withdrawal, and conflict; see Fig. 2, model A). The 
model’s root mean square error of approximation (RMSEA = 0.137) 
showed a poor adjustment to the data (see Table 2, model A). 

The second confirmatory model described a bidimensional construct 
of “addictive” social media use derived from the distinction of Charlton 
and Danforth (2007) between central and peripheral criteria in behav-
ioral addiction. The model described one dimension comprising the 
peripheral components of salience, tolerance, and mood modification, 
and one dimension comprising the central components of relapse, 
withdrawal, and conflict (see Fig. 2, model B). The model’s root mean 
square error of approximation (RMSEA = 0.104) showed a poor 
adjustment to the data (see Table 2, model B). 

The third confirmatory model described a bidimensional construct of 
“addictive” social media use derived from the exploratory factor and 
graph analyses, with one dimension comprising the two components of 
tolerance and salience, and one dimension comprising the four compo-
nents of mood modification, relapse, withdrawal, and conflict (see 
Fig. 2, model C). The model’s mean and variance adjusted robust model 
fit indices showed a good to excellent adjustment to the data (see 
Table 2, model C). The internal consistency for the model’s dimension 
scores corresponded to McDonald’s omega = 0.764 for the first 
dimension and to McDonald’s omega = 0.722 for the second dimension. 

3.2. Associations between the 6-item Bergen Social Media Addiction Scale 
and psychopathological symptoms 

Network analyses conducted on the four subsamples yielded the four 
partial correlation networks shown in Fig. 3. 

In the four yielded Gaussian Graphical Models, the factor score of the 
6-item Bergen Social Media Addiction Scale comprising the two com-
ponents of salience and tolerance showed no association (i.e., null 
edges) with any of the psychopathological symptoms’ scores included in 
the present study (see Fig. 3, models A, B, C, and D). In contrast, the 
factor score of the 6-item Bergen Social Media Addiction Scale 
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comprising the four components of mood modification, relapse, with-
drawal, and conflict showed positive associations (i.e., positive edges) 
with twelve of the psychopathological symptoms’ scores included in the 
present study (see Fig. 3, models A, B, C, and D). 

4. Discussion 

While behavioral addictions have received increasing interest over 

the past two decades, there is growing evidence that many criteria sets 
involved in their operationalization fail to distinguish non-pathological 
from pathological behavior adequately. Therefore, the present psycho-
metric study aimed to test, using “addictive” social media use as a 
representative example, whether the six-component model of addiction 
essentially assesses central features of addiction or whether it conflates 
central and peripheral features of addiction. To this end, the present 
study adopted a multiverse methodological approach relying on 

Fig. 1. Exploratory factorial structure analyses’ models of the 6-item Bergen Social Media Addiction Scale. n = 2,128. BSMAS = 6-item Bergen Social Media 
Addiction Scale (Andreassen et al., 2016); A = Unidimensional exploratory factor analyses; B = Unidimensional exploratory graph analyses; C = Bidimensional 
exploratory factor analyses; D = Bidimensional exploratory graph analyses. In exploratory factor analyses, circles denote latent variables (i.e., factors), while squares 
denote manifest variables (i.e., items). In exploratory graph analyses, circles denote manifest variables (i.e., items). In exploratory factor analyses, green double- 
headed arrows indicate positive zero-order inter-factor correlations, while green single-headed arrows indicate positive factor loadings. In exploratory graph ana-
lyses, green edges indicate positive partial inter-item correlations. Arrow and edge thickness represents the magnitude of relationships between objects. White- 
colored shapes reflect “BSMAS: Factor 0” in the unidimensional factorial structure of the construct of interest. Sky blue-colored shapes reflect “BSMAS: Factor 1” 
and orange-colored shapes reflect “BSMAS: Factor 2” in the bidimensional factorial structure of the construct of interest. 
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structural equation modeling and network analyses. 
Our results showed that the six components of addiction – as 

measured by the six-item Bergen Social Media Addiction Scale – did not 
cohere into a unitary construct, but rather into a bidimensional 
construct. Furthermore, the first identified dimension – comprising the 
two components of tolerance and salience – showed no association with 
any measures of psychopathological symptoms included in the present 
study. In contrast, the second dimension – comprising the four compo-
nents of mood modification, relapse, withdrawal, and conflict – was 
positively associated with several measures of psychopathological 
symptoms included in the present study. 

Our findings yield important implications concerning the conceptu-
alization and assessment of behavioral addictions. By including criteria 

reflecting peripheral features – such as the components of salience or 
tolerance – yet assumed to be indicators of addictive disorders stricto 
sensu, screening for behavioral addictions according to the components 
model leads to pathologizing involvement in appetitive behaviors. This 
is crucial as a growing body of research argues that the components 
model fails to distinguish non-pathological from pathological behavior, 
for example in the context of video gaming (Billieux et al., 2019) or 
physical exercise (Brevers et al., 2022). Overall, the findings of the 
present study confirm such claims through a data-driven multiverse 
psychometric approach. 

In contrast to the findings of the seminal work of Charlton and 
Danforth (2007) in the context of “addictive” video gaming, however, 
our results in the context of “addictive” social media use did not support 
that the component of mood modification constitutes a peripheral cri-
terion. This nuance is likely to be accounted for by Griffiths’ (2005) 
adaptation of Brown’s (1993) original “euphoria” component into a 
“mood modification” component based on the assumption that addictive 
behaviors are performed to regulate both positive and negative affective 
states. In fact, Charlton and Danforth (2007) adopted the original 
“euphoria” component for their psychometric instrument, hence tapping 
a positive affective state (i.e., “I often experience a buzz of excitement 
while playing”). Conversely, the 6-item Bergen Social Media Addiction 
Scale is tapping a negative affective state (i.e., “How often during the 
last year have you used social media to forget about personal prob-
lems?”) that may primarily capture compensatory social media use in 
response to negative life events or affective states (Kardefelt-Winther, 
2014). It is thus likely that, in individuals endorsing the latter item, 
social media use reflects a maladaptive coping strategy or is symptom-
atic of underlying issues rather than an “addiction” to social media 
(Kardefelt-Winther et al., 2017). Furthermore, from a psychometric 
point of view, assessing the component of mood modification with a 
single item only tapping a negative affective state implies incomplete 
construct coverage – since the component of mood modification regards 
both positive and negative affective states – and therefore low content 
validity. 

The present study contains limitations that ought to be acknowl-
edged. First, within the framework of network analysis, sampling vari-
ability poses a challenge of reproducibility. To address the latter, we 
assessed both the stability and the accuracy of the estimated network 
models’ parameters (Borsboom et al., 2021; McNally, 2021). Second, 

Table 2 
Confirmatory factorial structure analyses’ models of the 6-item Bergen 
Social Media Addiction Scale.  

MODEL χ2 df p CFI TLI RMSEA SRMR 

A  370.064 9 < 0.001  0.945  0.909  0.137  0.062 
B  193.525 8 < 0.001  0.972  0.947  0.104  0.044 
C  98.729 8 < 0.001  0.986  0.974  0.073  0.033 

n = 2,128. CFI = Comparative fit index; TLI = Tucker-Lewis index; RMSEA =
Root mean square error of approximation; SRMR = Standardized root mean 
square residual; A = Confirmatory factor analyses’ unidimensional model with 
one dimension comprising the six components of addiction (Griffiths, 2005) of 
salience, tolerance, mood modification, relapse, withdrawal, and conflict of the 
6-item Bergen Social Media Addiction Scale (Andreassen et al., 2016); B =
Confirmatory factor analyses’ theory-driven bidimensional model with one 
dimension comprising the three components of addiction (Griffiths, 2005) of 
salience, tolerance, and mood modification of the 6-item Bergen Social Media 
Addiction Scale (Andreassen et al., 2016), and another dimension comprising 
the three components of addiction (Griffiths, 2005) of relapse, withdrawal, and 
conflict of the 6-item Bergen Social Media Addiction Scale (Andreassen et al., 
2016); C = Confirmatory factor analyses’ data-driven bidimensional model with 
one dimension comprising the two components of addiction (Griffiths, 2005) of 
salience and tolerance of the 6-item Bergen Social Media Addiction Scale 
(Andreassen et al., 2016), and another dimension comprising the four compo-
nents of addiction (Griffiths, 2005) of mood modification, relapse, withdrawal, 
and conflict of the 6-item Bergen Social Media Addiction Scale (Andreassen 
et al., 2016). All reported statistics are mean and variance adjusted robust model 
fit indices. 

Fig. 2. Confirmatory factorial structure analyses’ models of the 6-item Bergen Social Media Addiction Scale. n = 2,128. BSMAS = 6-item Bergen Social Media 
Addiction Scale (Andreassen et al., 2016); A = Confirmatory factor analyses’ unidimensional model; B = Confirmatory factor analyses’ theory-driven bidimensional 
model; C = Confirmatory factor analyses’ data-driven bidimensional model. In confirmatory factor analyses, circles denote latent variables (i.e., factors), while 
squares denote manifest variables (i.e., items). In confirmatory factor analyses, green double-headed arrows indicate positive zero-order inter-factor correlations, 
while green single-headed arrows indicate positive factor loadings. In confirmatory factor analyses, green single-headed dashed arrows indicate positive factor 
loadings which were standardized to one as a constraint. Arrow thickness represents the magnitude of relationships between objects. White-colored shapes reflect 
“BSMAS: Factor 0” in the unidimensional factorial structure of the construct of interest. Sky blue-colored shapes reflect “BSMAS: Factor 1” and orange-colored shapes 
reflect “BSMAS: Factor 2” in the data-driven and theory-driven bidimensional factorial structure of the construct of interest. 
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still within the framework of network analysis, variables are treated as 
observed variables, which does not account for measurement error. To 
address the latter, we combined information from multiple indicators 
per node by examining factor scores (rather than item scores) to sub-
stantially improve the reliability and performance of the estimated 
network models (Borsboom et al., 2021; de Ron et al., 2022). Moreover, 

to address both aforementioned challenges in the factorial structure 
analyses, we adopted a multiverse methodological approach relying on 
structural equation modeling and network analyses to reinforce the 
robustness of our results. Third, we aggregated four independent data-
bases comprising participants who were recruited in the context of 
different previous research projects. Yet, we do not consider this a 

Fig. 3. Associations between the 6-item Bergen Social Media Addiction Scale and psychopathological symptoms. BSMAS = 6-item Bergen Social Media 
Addiction Scale (Andreassen et al., 2016); CCSM = 23-item Adult DSM-5 Self-Rated Level 1 Cross-Cutting Symptom Measure (Narrow et al., 2013); DASS = 21-item 
Depression, Anxiety and Stress Scales (Lovibond & Lovibond, 1995); SAAS = 16-item Social Appearance Anxiety Scale (Hart et al., 2008); SCL = 90-item Symptom 
Checklist-90-Revised (Derogatis, 1994); BSMAS: Factor 1 = Factor score comprising the two components of addiction (Griffiths, 2005) of salience and tolerance of the 
6-item Bergen Social Media Addiction Scale (Andreassen et al., 2016); BSMAS: Factor 2 = Factor score comprising the four components of addiction (Griffiths, 2005) 
of mood modification, relapse, withdrawal, and conflict of the 6-item Bergen Social Media Addiction Scale (Andreassen et al., 2016); A = BSMAS & CCSM network 
analyses (n = 2,572); B = BSMAS & DASS network analyses (n = 715); C = BSMAS & SAAS network analyses (n = 578); D = BSMAS & SCL network analyses (n =
221). Circles denote factors or psychopathological symptoms. Green edges indicate positive partial inter-factor or inter-psychopathological symptoms’ scores cor-
relations, while red edges indicate negative partial inter-factor or inter-psychopathological symptoms’ scores correlations. Edge thickness represents the magnitude of 
relationships between objects. All reported (sub-)sample sizes and zero-order correlation coefficients were obtained after listwise deletion of missing data. 

L. Fournier et al.                                                                                                                                                                                                                                



Addictive Behaviors 143 (2023) 107694

8

critical limitation, as this approach has allowed us to take advantage of a 
large sample size. Fourth, due to high collinearity, some psychopatho-
logical symptoms’ scores had to be combined through principal 
component analysis before performing the network analyses to preserve 
the overall accuracy of our results. 

Taken together, the results of the present study support the notion 
that psychometric instruments based on the components model conflate 
central and peripheral features of addiction when applied to behavioral 
addictions. Our results substantiate several previous claims that, due to 
an over-reliance on the “confirmatory approach”, many psychometric 
instruments assessing “behavioral addictions” were developed on 
questionable theoretical and methodological grounds and led to pa-
thologizing involvement in various appetitive behaviors (Aarseth et al., 
2017; Billieux, Schimmenti, et al., 2015; Satchell et al., 2021; van Rooij 
et al., 2018). Critically, such an approach risks increasing false positives 
and inflating prevalence rates, misusing clinical diagnoses and treat-
ments, and stigmatizing individuals with non-pathological involvement 
in appetitive behaviors (Flayelle et al., 2022). The findings of the present 
study further emphasize the necessity to renew the conceptualization 
and assessment of behavioral addictions. 
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