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Purpose: Addressing the complex pattern of digital behaviors and interactions among youth, this research introduces a novel 
comprehensive scale, the Problematic Smartphone and Social Network Use Scale (PSSNUS), meticulously developed and validated 
across five studies.
Methods: Using a mixed-methods approach across five stages, including focus groups (Study 1; n = 31), cognitive interviews (Study 
2; n = 16), exploratory factor analysis (Study 3; n = 316), and expert panel (Study 4; n = 4), this procedure reduced 58 initial items to 
an 18-item scale. Subsequently, a confirmatory factor analysis and further analyses (Study 5; n = 355) examined the factorial 
structure’s replicability, reliability, and validity of the scale.
Results: The PSSNUS manifested as a reliable (ω ranging 0.70–0.89) instrument, comprising a structure with five key factors 
(x2 = 173.994, df = 125, p = 0.002, CFI = 0.994, CFI = 0.993, SRMR = 0.039, and RMSEA = 0.027) that capture both 
individual and social aspects of this construct: Psychological dependence (PD), Online interaction preference (OIP), Digital 
recognition desire (DRD), Social networks control seeking (SNCS), and Productivity loss (PL). Minor gender differences in 
both the DRD factor and in the overall score were found, with females scoring higher. The PSSNUS showed convergent and 
divergent validity through significant but modest correlations with daily smartphone usage hours, procrastination, emotional 
intelligence and mental health symptomatology (anxiety, depression and stress). This measure further exhibited incremental 
validity, controlling for other possible predictors, regarding anxiety, depression, and stress (6.5, 11.5 and 7.5% of additional 
variance explained), highlighting the DRD dimension’s unique predictive power.
Conclusion: Emerging as a solid instrument, the PSSNUS broadens the concept of problematic smartphone use among young 
Spaniards to include social functioning aspects, serving as an interesting tool for those aiming to explore further the adverse influence 
of digital media on youth.
Keywords: psychometric properties, assessment tool, mobile usage patterns, social media, multidimensional scale, mixed methods

Introduction
The use of smartphones in everyday life offers numerous advantages: not only does it allow one to connect with anyone, 
anywhere, and at any time, but it also helps organize schedules, ensures stress-free travel through GPS or navigation 
mobile apps, provides easy access to information, and is considerably useful as an educational tool.1 Given their 
contribution and the convenience of their use, mobile phones have become widely spread today, and the number of 
devices and users continues to increase exponentially. According to the Global System for Mobile Communications 
Association (GSMA), in 2022, there were 5.4 billion unique mobile users; by 2030, this number is expected to increase to 
6.3 billion.2 University students seem to stand out as some of the most active users, considering social media essential in 
their lives.3
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Despite the similarities found between behavioral addictions and substance-related addictions in terms of phenom-
enology, epidemiology, neurobiological processes, recovery, and treatment,4,5 official diagnostic classifications have not 
yet formally integrated these excessive or abusive behaviors. The current diagnostic classification of the American 
Psychological Association only considers “pathological gambling” as an addiction, although scientific literature describes 
many other substance-free addictive behaviors, such as sex addiction6 or internet addiction.7 Within internet addiction, 
the pathological use of web-connected mobile phones (smartphones) has been gaining greater importance in recent years. 
This phenomenon is especially observed among the younger population, primarily linked to access to social networks.8 

The conceptualization of excessive mobile phone use and addiction varies considerably depending on the diagnostic 
criteria of different authors and the multitude of instruments available for evaluation.9–14

Problematic smartphone use has become a significant concern worldwide, with a constant growth in the number of 
users and the time dedicated to using the device. However, when exploring this issue, researchers have used a diverse 
range of terms such as excessive smartphone use, mobile phone dependence, and, most notably, smartphone addiction 
and problematic smartphone use. Another frequently used term is nomophobia (acronym of no-mobile-phobia, which 
refers to the irrational fear of not having the mobile phone), defined as the urge to be constantly in contact with our social 
networks through the Internet and personal, portable devices that allow us to connect to them.15 Smartphone addiction is 
described as the inability to properly manage and regulate the use of the mobile phone (uncontrollable and excessive),-
16,17 leading to a progressive deterioration individual performance, along with pronounced nervousness and aggressive 
behavior when deprived of its use.12,18 In contrast, problematic smartphone use is specifically defined as a compulsive 
pattern of smartphone usage associated with significant impairment across multiple domains of individual functioning 
that is characterized by certain addiction-like symptoms.13 Therefore, while some researchers have conceptualized this 
phenomenon from a strict behavioral addiction perspective and have focused primarily on indicators such as overuse, 
tolerance, or withdrawal,9–11 others have opted for a less pathologizing approach and have concentrated more on the 
degree to which smartphone use causes dysfunction in several spheres of the user’s life.12–14

Neurologically, this phenomenon can lead to significant changes in brain structure and function. While drug 
dependence alters brain structures through chemical pathways, conditions that can be considered behavioral addictions 
could influence brain function through operant learning with rewards and punishments.19,20 Meta-analyses have demon-
strated that excessive smartphone use reduces brain volume in key areas such as the anterior cingulate cortex and 
superior frontal gyrus, particularly in adolescents. This reduction impacts inhibitory control mechanisms and is asso-
ciated with higher impulsivity in users.21,22 At the psychological level, various studies indicate that addiction or 
excessive use of smartphones is associated in the general population with psychological disorders such as depression, 
anxiety, and poor sleep quality.14,23–31 This overuse is also correlated with suicidal ideation,29,32 low self-esteem, 
isolation, and poor family relationships.17,33 Therefore, the magnitude of the problem indicates the need for a current, 
valid, and reliable assessment tool that allows for evaluating the adverse effects of mobile phone use and its extent among 
the general population.

The study of mobile phone abuse began in 2004 with the development of the Mobile Phone Dependence 
Questionnaire (CPDQ), intended for application and validation among Japanese university students.34 The scale 
comprises 29 items that are divided into 6 dimensions: concern about mobile connection services, anxiety about not 
being able to use a mobile phone, excessive use of telephone services, mobile phone usage in public places, demand for 
other people to carry mobile phone, and the requirement to have a mobile phone. One year later, Bianchi and Phillips35 

developed the Mobile Phone Problem Use Scale (MPPUS) for adult populations, which was adapted in 2012 for Spanish 
adolescents,36 evidencing its adaptability. Factorial analysis of both the original scale and its Spanish adaptation 
confirmed one-dimensionality. Since then, numerous self-report scales have been developed to assess smartphone use, 
although the most widely used so far has been the Smartphone Addiction Scale (SAS).9 Introduced over a decade ago, 
this comprehensive 46-item assessment tool has been the foundation for numerous versions and adaptations aimed at 
evaluating mobile phone addiction, aligning with DSM-IV criteria for substance abuse disorders. A shortened version of 
the SAS has been validated for the Spanish adult population,37 displaying evidence of its unidimensional structure, 
consistent with the original version.
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Recognizing the complexities of translating and adapting psychological assessment tools across cultural boundaries 
and the potential for mistranslation, as highlighted by Mikulic and Muños,38 some researchers have opted to develop 
assessment instruments directly within their cultural context.9,14 This approach is illustrated by the creation of specific 
tools in Spanish, notably the Test of Mobile Phone Dependence (TMP)10 for adolescents and the ATeMo scale11 for 
young Spaniards. These instruments, which are based on the Diagnostic and Statistical Manual for Mental Disorders- 
Fourth Edition-Text Revision criteria for substance use disorders, offer a detailed exploration of mobile phone depen-
dence. The TMP scale identifies a structure of abstinence, lack of control, and tolerance, while the ATeMo questionnaire 
encompasses four factors (ie, craving, loss of control, negative life implications, and withdrawal syndrome), thereby 
providing a nuanced framework for understanding mobile phone abuse within the Spanish context.

During the recent years, the progressively widespread use of smartphones across a multitude of activities, along with 
the growing significance and importance of social network sites, has fundamentally altered people’s mobile phone usage 
patterns. Younger individuals predominantly engage with smartphones for the purpose of accessing social networks, 
which serve as vehicles/platforms for communication, the building of communities, and the exchange of user-generated 
content like opinions, messages, photos, and videos over the internet.7 Young people spend an average of 5.5 hours a day 
on social media, according to a recent study that involved Spanish teenage users between the ages of 15 and 26.39 This 
scenario emphasizes the need to update and optimize those assessment tools specifically designed to evaluate problematic 
smartphone use to develop more applicable and comprehensive measures. Beyond assessing the mere presence of device 
dependency, multifaceted instruments must be developed to identify those patterns of smartphone and social media use 
that are maladaptive or problematic for the quality of life of the individual. Bearing this in mind, it is crucial for current 
measures aimed at disentangling problematic aspects of smartphone use to employ a broader perspective, not merely 
focusing on the individual’s experienced discomfort but also delving into the potentially harmful impacts on social 
interactions (ie, relationships with partners, friends, colleagues, etc).

The primary aim of the current study was to develop and validate, through the completion of five different studies, a 
concise, comprehensive, and psychometrically sound Spanish self-assessed scale designed to evaluate patterns of 
smartphone and social media use that adversely affect the user’s personal and social functioning.

The Present Research
This research was structured into two stages (see, Table 1). The qualitative stage was dedicated to the creation of items 
that accurately represented the construct for young individuals (Study 1), assessing the relevance and understandability of 
these items for this age group (Study 2), and the examination of item content suitability by experts (Study 4). The 
quantitative stage focused on initially exploring and refining the scale’s factorial structure (Study 3), followed by a 
replication of the factorial configuration using an alternative sample and a comprehensive and rigorous analysis of its 
reliability and validity (Study 5). The present research was conducted over a 9 month period.

Study 1: Focus Groups (n = 31)
This initial study was concentrated on ensuring the content validity of the instrument. The specific objective was to create 
a broad and representative pool of items that encapsulate the principal negative aspects associated with the problematic 
use of smartphones and social networks among young Spaniards. To achieve this, qualitative focus group interviews were 
conducted to explore patterns of smartphone and social network usage that the youth identified and regarded as 
problematic, both on an individual and social level. The behaviors and situations described by the participants in the 
focus groups informed the subsequent development of items to be included in the initial item pool.

Methods for Study 1
Participants
Our research benefited from the contributions of 31 young Spanish adults (M age = 19.42; SD = 0.67; range = 19–21 
years), all second-year psychology students at Francisco de Vitoria University in Madrid, Spain. The participants were 
recruited through announcements posted on university bulletin boards, targeting volunteer students from various under-
graduate programs at the university. The composition of our focus groups was carefully considered: the first group 
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included 12 women, the second was made up of 11 men, and the third group featured an equal mix of 4 men and 4 
women. In all the studies of this investigation, participants were asked about their gender, offering three options: man, 
woman, and non-binary. Through convenience sampling, we aimed to gather a diverse array of perspectives and insights 
into this phenomenon.

Procedure
Adhering to Vogt et al recommendations,40 the focus group meetings were conducted for approximately 60 minutes each. 
These sessions were expertly guided by a moderator with a Ph.D. in psychology and extensive knowledge of qualitative 
research methods, while an observer recorded important details (especially when non-verbal cues or multiple conversa-
tions were being discussed). Each focus group unfolded in the following manner: i) The moderator and observer 
introduced themselves; ii) The session’s goals and procedural details were shared (this included information about the 
audio recording setup, the process for securing participants’ written informed consent, assurances of anonymity, etc)., 
along with expectations for how participants should engage (such as the importance of respecting each other’s turns to 
speak and opinions, the encouragement of using everyday language, the premise that all contributions are meaningful, 
and a keen interest in personal experiences with smartphone use and its emotional impacts); iii) A self-introduction round 
for participants, asking them to share their name, gender, age, and their self-assessed smartphone and social media usage 
frequency; iv) The moderator posed several open-ended questions to spark conversation (eg, What springs to mind with 
the mention of problematic use of smartphones and social networks? What behaviors are typical of such use?); v) A 
period for sharing and discussing experiences and views, with the moderator interjecting only when necessary (for 
example, to boost engagement, request elaboration on certain experiences, or to explore contrasting opinions); and vi) An 
opportunity for participants to highlight any overlooked topics or scenarios, followed by expressions of gratitude for their 
involvement and the conclusion of the session. Participants were prompted to discuss the topics as reflective of their 
demographic group, rather than their individual selves.

The audio from each focus group was accurately transcribed by the moderator, who also identified the speakers. The 
transcriptions were then meticulously analyzed by the research team to identify patterns and themes. This involved a 
thorough, line-by-line examination of the transcripts to capture nuances and recurrent ideas. This entire process was 
conducted manually to ensure a comprehensive understanding of the participants’ perspectives. The research team then 
distilled this data into instances indicative of problematic smartphone and social network use, grouping these into similar 
categories. Once these categories were established, they were used as a framework to generate specific items encapsulat-
ing the behaviors, thoughts, and emotions described by participants. Following Hinkin’s guidelines,41 we crafted concise, 
straightforward items for each category, avoiding leading or complex questions and minimizing reverse-scored items. 
Efforts were made to maintain precise language while reflecting the participants’ expressed terms and situations.

All five studies in this research were conducted in strict accordance with the ethical standards mentioned in the 
Ethical Statement section, with the local ethics committee’s approval as detailed therein.

Table 1 Study Phases Comprising the PSSNUS Validation Process

Stage Study Objective Methodology Sample Number of 
Scale Items

Qualitative Study 1 Item development Focus groups Psychology university 

students (n=31)

58 items 

obtained

Qualitative Study 2 Item relevance and clarity Cognitive debriefing University students 
(n=16)

58 to 30 items

Quantitative Study 3 Factorial structure and preliminary 

validity

EFA and bivariate correlations Young adults aged 

18–35 (n=316)

30 to 20 items

Qualitative Study 4 Content review by experts Expert panel Psychologists (n=4) 20 to 18 items

Quantitative Study 5 Factorial replication, reliability, gender 

comparisons and validity

CFA, t-tests, bivariate 

correlations, and linear regression

Young adults aged 

18–35 (n=355)

18 items

Abbreviations: CFA, confirmatory factor analysis; EFA, exploratory factor analysis.
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Results for Study 1
Upon reviewing the transcriptions, and before conducting in-depth factorial analyses, it became clear that the discussions 
within the focus groups predominantly centered on: a) Emotional states, actions, and circumstances that signal 
dependence and overuse, which in turn cause other areas of the user’s life to be overlooked; b) A preference for dodging 
in-person interactions in favor of those online; c) Passive-aggressive communication styles via social media and 
messaging applications; and d) Emotions, thoughts, and actions focused on the envy and intense quest for social acclaim 
seen in others on social platforms. Additionally, albeit less commonly, experiences and scenarios relating to the next 
categories were noted: e) Smartphone and social media-based control actions directed at significant others; and f) “Social 
disconnectedness”, or feeling disconnected despite a wide network of social media contacts. Across the three focus 
groups, the shared and debated situations and behavioral trends remained consistent, except for discussions on envy and 
the pursuit of social recognition on social media, which were exclusively highlighted by the female-only focus group 
participants.

Finally, a pair of researchers skilled in psychometrics, social psychology, and the problematic use of smartphones was 
responsible for item development from the behaviors and situations discussed in the focus groups, which preliminarily 
appeared linked to one of the six outlined thematic categories. For each potentially interesting behavior or situation for 
this psychosocial issue, items were formulated with varying specificity levels, targeting behaviors (eg, “Even though I’m 
having a good time, I tend to check my smartphone every so often”), beliefs (eg, “ When I look at the posts (photos, 
status updates, etc.) of my SS.NN. contacts I often get the impression that they enjoy themselves and have more fun than 
I do “), or emotions (eg, “When I’m separated from my smartphone for some time, I feel nervous”). This process resulted 
in an initial pool of 58 statements. A Likert scale with 7 response options (1 = strongly disagree; 7 = strongly agree) was 
chosen for responses.

Study 2: Cognitive Debriefing (n = 16)
Methods for Study 2
The study focused on enhancing the content validity of the instrument. The specific aim was to ensure that the set of 
items had sufficient relevance (ie, the items are important to the construct of problematic smartphone use) and 
comprehensibility (ie, the items are correctly interpreted and understood by the respondents). With the participation of 
a small group of young adults, cognitive interviews were conducted with a focus on both improving the wording of the 
sentences and including in the initial version (composed of 58 items) of the scale those items that exhibited adequate 
properties.

Participants
Sixteen (n = 16) young Spanish individuals (M age = 19.94; SD = 1.29; range = 18–22 years), students at various 
university degrees at the Universidad Francisco de Vitoria (Madrid, Spain), were selected through convenience sampling 
and participated in the cognitive debriefing. For this study, a subsequent announcement was made on the same university 
bulletin boards to recruit volunteer students from various undergraduate programs at the institution.

Procedure
Participants independently rated each of the 58 items in the initial pool using a Likert scale of 1 to 7 (1 = strongly 
disagree; 7 = strongly agree). The ratings evaluated both the item’s importance to the construct of problematic 
smartphone use and the comprehensibility (ie, clarity) of the item’s wording. Participants were also given the chance 
to suggest alternative wordings for the items.

The researchers followed an ad hoc procedure to analyze the participants’ item evaluations: i) Items that seemed to 
cover related situations and aspects were grouped together; ii) Items within each category were sorted by comprehen-
sibility, and those with average scores below 5 were identified; iii) Items in each category with an average relevance 
score below 5 were identified; iv) Suggestions for alternative item wordings were reviewed; and v) Items within each 
category that scored below 5 in either relevance or comprehensibility were eliminated. Items whose average 
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comprehensibility value was slightly below 5 but recorded a relevance value of 5 or higher were retained, modifying their 
wording (if there was a proposal for clearer wording, it was incorporated).

Results for Study 2
The set of 58 items achieved an average comprehensibility score of 5.08 points (with a range of 3.50 to 6.69). In terms of 
relevance, the data reveals an average score of 5.43 points. This score falls within a range that spans from 3.88 to 6.88 
points. Out of the 58 items, 28 were eliminated as they did not meet the minimum comprehensibility and relevance scores 
previously cited. The average comprehensibility and relevance scores for the 30 chosen items were 5.67 (ranging from 
4.94 to 6.69) and 5.59 (ranging from 5.00 to 6.88), respectively. Upon reviewing the participants’ suggestions for 
wording modifications, the decision was made to slightly alter the phrasing of three selected items (these three items had 
an average comprehensibility score of 4.94 but were retained due to their average relevance score being over 5 in all 
instances).

Study 3: Exploratory Factor Analysis and Preliminary Validity Analyses (n = 
316)
Starting from the 30 items with the highest levels of comprehensibility and relevance selected in Study 2, this study 
explored the dimensionality of problematic smartphone and network use in a broad sample of Spanish youth. Once an 
identifiable factorial structure was achieved, the ultimate goal was to refine the instrument to arrive at a brief version of it 
that included the most suitable items for evaluating the different aspects of this psychosocial phenomenon. Additionally, 
a preliminary analysis was conducted to explore its convergent and discriminant validity with respect to a measure of 
abusive Internet use and a question about the number of daily hours of smartphone usage.

Methods for Study 3
Participants
The following inclusion criteria were established to participate in the study: participants had to i) have their own 
smartphone with internet connection, and 2) be aged 18–35. Using convenience sampling, we gathered a diverse group of 
young Spanish adults (n = 316) from central and southern Spain (58.90% women; 1.27% non-binary; M age = 23.26; SD 
= 4.56; range = 18–35 years) who met these criteria. Their education varied: 42.40% had secondary education, and 
57.60% had university degrees. According to the 10:1 participant-item ratio rule of thumb,42 the sample was sufficient for 
the statistical procedure.

Procedure
To reach participants, volunteers were solicited (through posters and social media postings) from both university students 
and their acquaintances. Participants were invited to the facilities of Francisco de Vitoria University (Madrid, Spain) and 
the University of Jaén (Jaén, Spain), where they completed the survey on paper under the supervision of the researchers. 
Prior to starting, it was verified that participants met the inclusion criteria, they were given an informed consent form to 
sign, and were reminded that their participation was completely anonymous.

Participants reported the degree to which they agreed or disagreed with each of the 30 items about smartphone usage 
initially included in the scale using a 7-point Likert scale (1 = totally disagree; 7 = totally agree). Additionally, the survey 
included a 12-item instrument to assess abusive internet usage43 and a question about the number of daily hours of 
smartphone use. Completing the survey took approximately 5 minutes per participant. To reach participants, volunteers 
were solicited (through posters and social media postings) from university students and their acquaintances. Participants 
were summoned in person at university facilities where they completed the paper forms under the supervision of 
researchers. Before starting, participants were checked to ensure that they met the inclusion criteria, received an informed 
consent form to sign, and reminded that their participation was completely anonymous. Completing the survey took 
about 5 minutes per participant. When handing out the survey, the researchers checked that there were no unanswered 
items and thanked the participants for their collaboration. The responses recorded on the paper forms were finally 

https://doi.org/10.2147/PRBM.S466070                                                                                                                                                                                                                                

DovePress                                                                                                                         

Psychology Research and Behavior Management 2024:17 3924

Luque-Reca et al                                                                                                                                                     Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


transferred to a digital database for further exploration of the factorial configuration and preliminary analysis of 
convergent/divergent validity.

Instruments
To evaluate problematic smartphone and social network use, the PSSNUS was developed. In the present study, the initial 
30-item version was used as a starting point for subsequent reduction and refinement.

Participants’ daily smartphone usage was measured by the question, “indicate the number of hours you use your 
smartphone per day”.

The phenomenon of abusive internet usage was assessed using the Internet Abusive Use Questionnaire (IAUQ).43 

This tool is unifactorial in nature, comprising 12 items on a 5-point Likert scale (0 = totally disagree; 4 = totally agree). 
The scale features items such as “in order to feel satisfied, you must now be connected to the Internet for a longer period 
of time than before” and “you feel that your life is boring and empty without the Internet”, and it boasts excellent 
psychometric properties within the Spanish population.43 In this study, the IAUQ demonstrated high internal consistency 
(α = 0.90).

Data Analysis
Statistical analyses were performed using R software version 4.3.0 (packages EFAtools, psych, e1071, GPArotation, 
REdaS and tidyverse).

Preliminarily, assumptions of normality, linearity, and homogeneity were verified by inspecting the skewness and 
kurtosis values (located in the range of +-2 for skewness and in the range of +-3 for kurtosis),44 Q-Q plots and scatter 
plots, respectively. Subsequently, we analyzed whether the sample and the correlation matrix were adequate to perform 
an EFA using the Kaiser-Meyer-Olkin index (KMO) and Bartlett’s sphericity test. Values above 0.80 in the KMO and a 
significant result in Bartlett’s test are indicative of the adequacy of the data for EFA.42,45

Following the recommendation of Lloret-Segura,45 a combination of criteria was used to determine the number of 
factors to extract. Recent research46 recommends combining parallel analysis (PA)47 and comparison data method (CD)48 

with some additional criterion (eg, scree plot). Specifically, PA is a method based on selecting those factors that present 
empirical eigenvalues greater than those that would be obtained randomly, while CD is an extension of parallel analysis 
that, applying an iterative procedure with simulation data, reproduces the observed correlation matrix instead of using 
random data. The estimation method used in the PA was maximum likelihood. As suggested by Ruscio & Roche,48 the 
settings of the CD method were the following: the analysis was conducted until there was no significant improvement; to 
determine the improvement produced by the addition of a factor, an alpha of 0.30 was used; the population size was set at 
10,000; and 500 samples from each population were taken. Additionally, considering its wide use, Cattell's scree plot,49 a 
graphical method that examines the inflection point of a plot that compares eigenvalues across different potential 
solutions with varying numbers of factors, was also used.

When performing the EFA, the maximum likelihood method and an oblique rotation (ie, oblimin) were employed for 
factor extraction due to the apparent normality of the data and the expected correlation among factors.45 To identify a 
stable factor structure, the factor loadings of the items in each factor and the percentage of variance explained by each 
factor were explored. Following the criterion of some authors, both those items with factor loadings below 0.4042 and 
those items that simultaneously loaded on more than one factor and in which the difference between the highest factor 
loading and the next was less than 0.1550 were deleted. In parallel, since the maximum likelihood method was used, the 
overall fit of the factor model was assessed using the fit indices called Comparative Fit Index (CFI), Root Mean Square 
Error of Approximation (RMSEA) with its 90% confidence interval (CI), and Tucker-Lewis Index (TLI). Hence, CFI ≥ 
0.95, TLI ≥ 0.95, and RMSEA ≤ 0.06 indicate good model fit.51 Ultimately, a reiteration of the EFA was conducted after 
discarding those items that exhibited poorer performance, to ensure the consistency of the factor solution after the 
deletion of items.

As a final step, to conduct a preliminary exploration of the convergent and divergent validity of the PSSNUS, 
bivariate correlations were calculated between the refined version of the scale after the latest EFA and the variables of 
internet overuse and number of hours of smartphone usage.
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Results for Study 3
Prior to the analysis and based on the 30 items resulting from Study 2, we thoroughly assessed and confirmed compliance 
with all relevant assumptions (ie, normality, linearity, and homogeneity). The KMO index reached an outstanding level of 
0.90, whereas Bartlett’s test of sphericity was significant (χ2 = 3994.041; df = 435; p < 0.001), suggesting the data was 
appropriate for EFA. Upon examination, both the scree plot and the PA, along with the CD, consistently suggested four as 
the optimal number of factors to be extracted.

Therefore, the factor loadings, communalities after extraction and item complexity obtained in the EFA are displayed 
in Table 2 (left section). The four identified factors accounted for 44% of the overall accumulated variance. The overall 
fit of this structure of 30 items grouped into four factors was relatively poor (CFI = 0.924, TLI = 0.896, and RMSEA = 
0.052 [90% CI: 0.045–0.058]). In addition, although the average item complexity was 1.5, some items demonstrated 
simultaneous loadings on two or even three factors, exceeding complexity values of 2 or 3, respectively. Specifically, 10 
items of the scale had low factor loadings (below 0.40), of which 6 also exhibited cross-loadings. This led to the removal 
of these 10 items and the subsequent conduct of a new EFA.

In the new reduced version of 20 items, the scree plot, CD and PA also suggested four factors to be extracted. Table 2, 
on its right section, lists the factor loadings, the communalities, and the complexity associated with each item. The 
complexity of the items (with a mean value of 1.1), along with their factor loadings (ranging from 0.55 to 0.90), reveal a 
more defined structure that lacks cross-loadings. In this case, the factors explained 51% of the overall accumulated 
variance. This configuration, comprising 20 items across four factors, demonstrated good adjustment (CFI = 0.963, TLI = 
0.978, and RMSEA = 0.038 [90% CI: 0.025–0.050]). The item’s content suggests that factor 1 is associated with signs of 
psychological dependence arising from not having immediate access to the smartphone and the urgent need to check it; 
factor 2 is related to the tendency to favor communication via smartphones or social networking sites for resolving 
conflicts, sharing feelings or providing comfort; factor 3 is linked to harboring feelings of envy and sadness in the desire 
for the life and social prestige exhibited by others on social networks; and factor 4 relates to seeking to govern digital 
interactions with us and valued individuals, experiencing discomfort when this control is not achieved.

In the correlation analysis, there were observed correlations ranging from low to moderate among the four factors of 
problematic smartphone use and the total daily device usage hours per day. The r values were as follows: 0.28 for 
dependence-related aspects (factor 1), 0.22 for the preference towards online interactions (factor 2), 0.31 regarding the 
need for social acknowledgment (factor 3), and 0.35 for smartphone control-seeking behaviors (factor 4). The analysis 
also revealed relatively high bivariate correlations between the four identified factors of problematic smartphone use and 
internet addiction. These correlations were recorded as 0.56 for factor 1, 0.53 for factor 2, 0.50 for factor 3, and 0.53 for 
factor 4.

Study 4: Expert Panel (n = 4)
A small team of four experts, each specializing in different areas of psychology, was tasked with evaluating the content 
of the 20 items ultimately selected in the EFA. The purpose of this panel was to assess the relevance of retaining these 
items as part of the scale, to consider any necessary modifications in their wording, or even to suggest the addition of new 
items that could capture aspects of the phenomenon not previously assessed by the instrument.

Methods for Study 4
Participants
Utilizing convenience sampling, this study involved the participation of four psychologists (n = 4) from Spain (M age = 
43.25; SD = 8.04; range = 34–55 years). They were equally divided by gender and operated within the realms of 
university scholarship or personal psychological therapy. Psychologists from various centers and universities across the 
country were contacted via email, ensuring they had no direct relationship with the research team to avoid potential 
biases. These experts were informed about the study’s objective and invited to contribute their specialized knowledge. 
Their areas of specialization, carefully selected to ensure suitable experience, were as follows: a psychometrician 
experienced in the development and validation of psychological scales; a social psychologist with knowledge of group 
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Table 2 EFA Rotated Factor Matrix: Summary for the 30-Item and 20-Item Versions (n = 316)

item 30-Item Version 20-Item Version (Post-Deletion of Low and Cross-Loading Items)

F1 
Loadings

F2 
Loadings

F3 
Loadings

F4 
Loadings

R2 Complexity F1 
Loadings

F2 
Loadings

F3 
Loadings

F4 
Loadings

R2 Complexity

1 0.69 0.00 0.09 −0.02 0.50 1.0 0.70 −0.02 0.07 −0.01 0.51 1.0

2 0.80 −0.03 −0.03 0.09 0.69 1.0 0.83 −0.06 −0.05 0.06 0.70 1.0

3 0.64 0.01 0.04 −0.01 0.41 1.0 0.63 0.02 0.03 −0.03 0.40 1.0
4 0.71 0.07 −0.02 0.10 0.60 1.1 0.72 0.06 −0.02 0.08 0.60 1.0

5 0.51 0.23 0.08 −0.07 0.36 1.5 0.55 0.20 0.07 −0.10 0.37 1.4

6 0.55 −0.03 0.13 0.00 0.35 1.1 0.56 −0.04 0.12 −0.01 0.35 1.1
7 0.18 0.67 −0.03 −0.08 0.45 1.2 0.16 0.64 0.00 −0.08 0.44 1.2

8 −0.11 0.67 0.04 −0.01 0.46 1.1 −0.10 0.65 0.06 0.00 0.43 1.1

9 −0.02 0.73 −0.03 0.02 0.52 1.0 −0.04 0.75 −0.03 0.04 0.55 1.0
10 −0.02 0.62 0.09 0.04 0.47 1.1 −0.04 0.61 0.11 0.06 0.47 1.1

11 0.07 0.73 −0.05 0.02 0.54 1.0 0.04 0.74 −0.04 0.04 0.57 1.0

12 0.16 0.34 0.13 0.00 0.23 1.7
13 0.10 −0.03 0.70 −0.02 0.50 1.0 0.09 −0.03 0.66 0.01 0.47 1.0

14 0.18 −0.03 0.30 0.34 0.41 2.5

15 −0.11 0.13 0.33 0.14 0.23 1.9
16 0.06 −0.01 0.75 0.09 0.66 1.0 0.03 0.02 0.74 0.11 0.67 1.1

17 0.01 0.01 0.86 −0.05 0.72 1.0 −0.02 0.02 0.90 −0.03 0.78 1.0

18 −0.21 0.19 0.34 0.10 0.25 2.5
19 −0.18 0.24 0.30 0.24 0.35 3.6

20 0.01 0.24 0.24 0.33 0.42 2.7

(Continued)
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Table 2 (Continued). 

item 30-Item Version 20-Item Version (Post-Deletion of Low and Cross-Loading Items)

F1 
Loadings

F2 
Loadings

F3 
Loadings

F4 
Loadings

R2 Complexity F1 
Loadings

F2 
Loadings

F3 
Loadings

F4 
Loadings

R2 Complexity

21 −0.17 0.17 0.39 0.19 0.34 2.3

22 0.05 0.09 0.00 0.57 0.40 1.1 0.03 0.11 0.02 0.56 0.40 1.1

23 0.07 −0.03 −0.13 0.78 0.56 1.1 0.06 −0.02 −0.11 0.79 0.59 1.0
24 0.11 −0.04 −0.02 0.63 0.44 1.1 0.09 −0.02 0.01 0.61 0.43 1.0

25 −0.01 0.01 0.02 0.58 0.36 1.0 −0.02 0.02 0.05 0.58 0.36 1.0

26 −0.04 0.04 0.17 0.59 0.48 1.2 −0.03 0.05 0.17 0.56 0.44 1.2
27 0.01 −0.01 0.05 0.78 0.65 1.0 −0.03 0.01 0.07 0.80 0.68 1.0

28 −0.03 0.33 0.10 0.38 0.41 2.1

29 0.16 −0.02 0.06 0.37 0.24 1.4
30 0.00 0.14 0.23 0.33 0.31 2.2

F1 F2 F3 F4 F1 F2 F3 F4

r with F2 0.17 - - - 0.22 - - -

r with F3 0.23 0.47 - - 0.46 0.35 - -
r with F4 0.42 0.39 0.50 - 0.28 0.44 0.46 -

Explained 

variance

10% 11% 10% 13% 15% 12% 10% 14%

α 0.84 0.81 0.82 0.87 0.84 0.82 0.83 0.84

Notes: Bolded values indicate highest factor loading for each item. 
Abbreviations: F1, first factor; F2, second factor; F3, third factor; F4, fourth factor; R2, communalities; r, Pearson bivariate correlation; α, Cronbach’s alpha.
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dynamics and social influence; a health psychologist with experience in managing behavioral addictions; and a social 
psychologist versed in the study of technological usage habits.

Procedure
The experts were asked to fill out a concise questionnaire encompassing the 20 items derived from the EFA. For each 
item, they assessed its suitability for measuring aspects of problematic smartphone use, suggesting modifications or 
removal if the content was deemed ambiguous, irrelevant, or redundant. Additionally, those recommending changes were 
requested to provide written justifications for their suggestions. As a final task, participants were invited to review the 
overall scale and identify any missing elements of problematic smartphone use, offering specific items for inclusion if 
necessary. The selection of four experts aimed to balance thoroughness and efficiency, ensuring a comprehensive review 
while keeping the process manageable. As a criterion for considering revisions to the scale’s items, it was stipulated that 
at least two of the four experts needed to suggest modification or removal of the same item. The appropriateness of 
incorporating new facets of problematic smartphone use was assessed more qualitatively, allowing for consideration, 
even if proposed by only one of the four experts.

Results for Study 4
Overall, six items were recommended for removal by two or more experts. Among these, item 3 was suggested for 
elimination by two experts, both of whom argued that it focused more on the physical need to hold the mobile phone 
rather than its actual usage. The deletion of items 6 (pertaining to the need to check device notifications) and 11 
(concerning the preference for expressing feelings digitally rather than in person) was proposed by three and four experts, 
respectively. This was due to their belief that these items were not sufficiently specific and that other items on the scale 
more accurately assessed these aspects of problematic smartphone use. Items 24 and 27 were also advised for removal by 
three experts, as they deemed these statements to be more about individuals’ beliefs regarding social media as a tool for 
controlling others, rather than whether the individual uses social media for such control. Additionally, three experts 
recommended removing item 26 (“Sometimes, after getting angry with a contact in a Whatsapp group, I’ve created a new 
group without that person”), agreeing that it assessed a very specific passive-aggressive behavior rather than, like the rest 
of the items in the dimension, control behaviors over others.

Furthermore, the expert panel suggested modifying only two items. For item 5, which states, “Even though I’m 
having a really good time, I feel the need to check my smartphone every so often”, two out of four experts recommended 
the removal of the word “really”. In contrast, for item 23 (“I tend to check the comments that people make on SNS posts 
by my significant other”), three experts suggested the inclusion of friends in the statement.

Regarding the proposal to add aspects of problematic smartphone use not covered in the scale, two of the four panel 
experts deemed it appropriate to also assess the loss of productivity and concentration in performing daily tasks due to 
the use of smartphones and social networks. One of these experts, in the open-response section, proposed four potential 
items to evaluate this aspect of the phenomenon (eg, “Often I realize that checking my smartphone reduces my 
productivity” or “I frequently spend more time than needed to perform tasks due to being distracted by my smartphone”).

Consequently, having met the previously specified criteria, we proceeded to remove the six items (items 3, 6, 11, 24, 
26, and 27) suggested by the panel, as well as to make slight modifications to two additional items (items 5 and 23). 
Furthermore, aiming to enrich the conceptualization of problematic smartphone use, specifically regarding its impact on 
productivity, we deemed it crucial to integrate this new aspect or facet, thereby broadening our understanding of this 
psycho-social phenomenon. This led to the addition of four new items to the overall scale, culminating in a total of 18 
items in the final version.

Study 5: Confirmatory Factor Analysis, Gender Comparisons, Reliability 
and Validity Analyses (n = 355)
In this study, the final 18-item form of the PSSNUS was analyzed using a confirmatory factor analysis (CFA) to 
determine if its factorial structure was consistent with that identified in the EFA in Study 3. Following an exploration of 
the PSSNUS’s dimensionality (through the comparison of different theoretically feasible factorial configurations), the 
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current research further focused on examining potential variations in the instrument’s dimensions based on gender, in 
addition to evaluating its validity and reliability.

Methods for Study 5
Participants
In this study, the same inclusion criteria were maintained as in study 3. Therefore, by means of convenience sampling, 
355 young adults (56.10% women; M age = 23.61; SD age = 5.26; range = 18–35 years; 42% with university studies) 
from the Comunidad de Madrid (Spain) were recruited. Participants also reported a daily smartphone usage of 4.74 hours 
on average (SD = 2.74; range from 0 to 16 hours per day). We made sure our study had enough participants, comfortably 
going over Hair et al42 rule of thumb that suggests a 10:1 ratio of participants for each item.

Procedure
In Study 5, an online form was created to anonymously gather sociodemographic data (age, gender, educational level, 
daily smartphone usage) and self-assessed measures of problematic smartphone and social media use, procrastination, 
emotional intelligence, and symptoms of anxiety, depression, and stress. Participants were informed at the start of the 
form that their participation was anonymous and voluntary, and they could discontinue at any time. The form was 
disseminated through notices on university bulletin boards and an appeal to students at the Universidad Rey Juan Carlos 
and Universidad Francisco de Vitoria in Madrid (Spain), with researchers encouraging completion and sharing of the 
form’s link. Recruitment and distribution also occurred through personal contacts of researchers and students, targeting 
individuals aged 18–35 years. Responses outside this age range were subsequently excluded. Completion of the form 
took between 6 to 10 minutes. Data were then transferred to a digital database for preliminary inspection for anomalous 
response patterns before statistical analysis.

Instruments
The number of daily hours of smartphone usage was assessed using the question “indicate the number of hours you use 
your smartphone per day”.

The Problematic Smartphone and Social Networks Use Scale (PSSNUS), as indicated by findings from Study 3 and 
Study 4, is developed to evaluate five aspects of problematic smartphone and social networks use. It specifically 
addresses thoughts, feelings, and behaviors related to the way individuals interact with and relate to smartphones and 
social networks, which lead to detrimental consequences at both individual and social levels. The scale comprises 18 
items, each rated on a 7-point Likert scale from 1 (“Strongly disagree”) to 7 (“Strongly agree”). Higher scores on this 
scale denote a greater level of impact on both individual and social aspects resulting from the problematic use of 
smartphones and social networks.

The Depression, Anxiety, and Stress Scale (DASS-21;52 Spanish version by Daza et al53) assesses anxiety, depression, 
and stress symptoms. It includes 21 items across three dimensions, using a 4-point Likert scale from 0 (“Did not apply to 
me at all”) to 3 (“Applied to me very much, or most of the time”). Higher scores indicate more severe symptoms. The 
scale’s internal consistency was good in this study (α = 0.84 for depression, 0.89 for anxiety, 0.89 for stress).

The Wong and Law Emotional Intelligence Scale (WLEIS;54 Spanish translation by Extremera et al55 evaluates 
perceived emotional ability. Although the instrument measures four dimensions (self-emotional appraisal, others’ 
emotional appraisal, use of emotion, and regulation of emotion), for the purposes of this study, we used the overall 
score. The 16-item scale is rated on a 7-point Likert scale from 1 (“Strongly disagree”) to 7 (“Strongly agree”). Higher 
scores suggest better emotional intelligence, with adequate internal consistency (α = 0.89).

The Irrational Procrastination Scale (IPS;56 Spanish version by Guilera et al57) measures the tendency to irrationally 
delay tasks. Comprising nine items, it uses a 5-point Likert scale from 1 (“Very seldom, or not true of me”) to 5 (“Very 
often true, or true of me”). Higher scores reflect greater procrastination, with high internal consistency in this study (α 
= 0.87).
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Data Analysis
In this study, R version 4.3.0 (packages lavaan, semTools, semPlot, psych and QuantPsyc) was used for the purpose of 
performing descriptive statistical analysis, for the examination of the factor structure and reliability of the PSSNUS 
through the application of structural equation modeling (SEM), for the exploration of mean differences by gender in the 
PSSNUS, and for assessing both convergent/divergent and incremental validity.

Prior to the SEM analysis, the adoption of the WLSMV estimation method, particularly recommended for categorical 
items, made it unnecessary to validate the assumption of multivariate normality. This method is known for providing 
estimators that remain robust in the face of such assumption violations, which are rather typical in the social sciences.58 

Additionally, the online survey format, mandating answers to all items, ensured there were no missing values, thereby 
bypassing the need for an investigation into missing data patterns.

A confirmatory factor analysis (CFA) was conducted to ascertain the factorial structure, following the EFA from 
Study 3 that suggested a five-factor correlated model. Alternative factorial configurations were also considered: a second- 
order structure where the five initial factors were integrated into one overarching general factor; and a bifactor model 
with five specific, non-correlated factors, plus a general factor where items from all five factors concurrently loaded. 
Furthermore, despite previous EFA results not indicating a unidimensional scale, we included a one-factor model in our 
analysis to exclude the possibility that all dimensions/aspects of problematic smartphone use measure a single construct. 
The fit of each model was determined using established criteria: the Chi-square (χ2) statistic, the CFI, the TLI, the 
Standardized Root Mean Square Residual (SRMR), and the RMSEA with its 90% CI. The cutoff points for good model 
fit were set as χ2 p-value ≥ 0.05, CFI ≥ 0.95, TLI ≥ 0.95, SRMR ≤ 0.08 and RMSEA ≤ 0.06, in line with the 
recommendations of Hu and Bentler.51 Concurrently, the local adjustment of the factor structure with the best fit was 
examined using the standardized factor loadings (λ) and the reliability of individual items (R2). According to Hair et al,42 

λ values of ≥ 0.70 and ≥ 0.50, and R2 values of ≥ 0.50 and ≥ 0.25, signify good and acceptable levels of local fit, 
respectively.

The internal consistency of either the entire scale or its individual subscales were determined by employing both the 
alpha (α) coefficient and methods grounded in confirmatory factor analysis, such as the omega (ω) coefficient. The 
advantage of the latter, as Garson58 points out, lies in its resilience to the effects of item quantity and heterogeneity, 
making it especially suitable for studies utilizing SEM approaches. Scores above 0.70 in both ω and α are considered 
indicative of adequate reliability of the scale or its factors.59,60

Following this, differences in PSSNUS scores across gender were investigated through t-tests (as there were no non- 
binary participants in Study 5, comparisons were conducted solely between male and female). Independence of 
observations, guaranteed by the study design, was followed by verification of the normality assumption through skewness 
and kurtosis values, Q-Q plots, and scatter plots. The homogeneity of variances assumption was tested using Levene’s 
test (in the case that this assumption is not met, Welch’s correction will be applied). To assess the significance of these 
potential disparities, Cohen’s d was calculated, with values of 0.20, 0.50, and 0.80 representing small, medium, and large 
effect sizes, respectively.61

Bivariate correlations were performed between PSSNUS scores and those variables (ie, daily smartphone usage, 
procrastination, emotional intelligence and symptoms of anxiety, depression, and stress) that could potentially be 
theoretically linked with problematic smartphone and social networking sites use. Campbell and Fiske observe that 
correlations which significantly deviate from zero and are of considerable magnitude, even without defining precise cut- 
off points, suggest the presence of convergent validity.62 For discriminant validity, correlations exceeding 0.90 indicate 
challenges in distinguishing between variables or dimensions within a construct.63 Thus, Kline’s suggested cut-off point 
of 0.90 was employed in this study.60

As a concluding step, multiple linear regression analyses were carried out to assess incremental validity. This 
involved investigating the independent associations between the dimensions of problematic smartphone use and the 
psychological symptoms of anxiety, depression, and stress, taking into account additional factors known to have a 
substantial impact on such outcomes.64 In particular, we accounted for the potential impact of sociodemographic factors 
like gender and age, alongside the duration of daily device usage and the level of emotional intelligence of the individual.
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Results for Study 5
Upon examining the results of the CFA (see, Table 3), it is evident that the one-factor model showed poor fit, suggesting 
that a single factor may not adequately represent the data structure. In contrast, the five-factor correlated model, including 
the factors we have labeled as Psychological dependence (PD), Online interaction preference (OIP), Digital recognition 
desire (DRD), Social networks control seeking (SNCS), and Productivity loss (PL), exhibited excellent fit, achieving an 
RMSEA and SRMR values close to zero and CFI and TLI values close to unity, which are indicative of a robust model. 
The five-factor second-order and bifactor models also demonstrate good fit, although they do not surpass the five-factor 
correlated model in fit quality. Despite the significant chi-square statistics across all models, which may be attributed to 
the large sample size,58 these results highlight the five-factor correlated model as the best representation of the underlying 
factor structure, which is further supported by its satisfactory local fit (see, Figure 1). The item wording and descriptive 
statistics for each factor in the scale’s final version are in Table 4. Detailed conceptualization of these factors, in the 
context of the broader problematic smartphone use literature, will follow in the next section.

The reliability analysis for our scale revealed notable consistency across its five factors. Factor 1 (PD), comprised of 
four items, displayed α = 0.86 and ω = 0.83, indicating strong reliability. Factor 2 (OIP), also four items, showed α = 0.78 
and ω = 0.75, for satisfactory consistency. Factor 3 (DRD), consisting of three items, had α = 0.87 and ω = 0.83, 
demonstrating excellent internal consistency. Factor 4 (SNCS), with three items, displayed α = 0.76 and ω = 0.70, 
reflecting acceptable reliability. Factor 5 (PL), including four items, presented α = 0.91 and ω = 0.89, the highest 
reliability. The overall scale, encompassing all 18 items, exhibited α = 0.89 and ω = 0.93, confirming its robust reliability.

Prior to the group comparison analysis, the assumptions of independence of observations and normality were ensured. 
The assumption of homogeneity of variances was tested and, where it was not satisfied in the DRD and PL dimensions, 
Welch’s correction was applied. The analysis of the PSSNUS shows small but significant gender differences in both the 
DRD factor and in the overall score (see, Table 5). In the DRD dimension, females score higher than males, with an 
effect size of small magnitude (d = −0.31), indicating a greater tendency to envy the success and recognition received by 
others in social networks among this group. The overall PSSNUS score also demonstrates a small gender difference (d = 
−0.23), with females scoring higher than males, suggesting a modestly higher general propensity for problematic 
smartphone use among the female participants.

Concerning convergent and divergent validity, both the overall score and the individual dimensions of the instrument 
displayed significant correlations with the variables studied (see, Table 6). Specifically, the PSSNUS scale shows that the 
dimensions, especially PD, are moderately but distinctly correlated with daily smartphone usage. The PL dimension 
aligns closely with procrastination behaviors. Negative correlations with emotional intelligence are most pronounced in 
the OIP and DRD dimensions. While all dimensions of the scale exhibited significant correlations, the DRD dimension 
consistently showed the closest association with symptoms of anxiety, depression, and stress. Within the PSSNUS scale 
dimensions, correlations were all statistically significant and predominantly of moderate strength, reflecting meaningful 
but not excessive associations among the various aspects of problematic smartphone use.

Multiple linear regression analyses were conducted to assess the incremental validity of the PSSNUS dimensions 
regarding psychological symptoms of anxiety, depression, and stress after controlling for potential influences of socio-
demographic factors, daily smartphone use hours, and emotional intelligence levels (see, Table 7). Overall, the most 
comprehensive model (model 4), which included all explored variables as predictors, accounted for 21.7%, 28.2%, and 

Table 3 Model Fit Comparison for Different PSSNUS Configurations (n = 355)

Model Factors χ2 df p CFI TLI SRMR RMSEA 90% CI

One-factor model 1 899,740 135 0.000 0.847 0.827 0.136 0.133 0.125–0.142
Five-factor correlated model 5 173,994 125 0.002 0.994 0.993 0.039 0.027 0.016–0.036

Five-factor second-order model 6 249,792 130 0.000 0.979 0.976 0.057 0.050 0.041–0.059

Bifactor model 6 230,759 117 0.000 0.981 0.975 0.054 0.051 0.041–0.061

Abbreviations: χ2, Chi-square statistic; df, degrees of freedom; p, χ2 p-value; CFI, Comparative Fit Index; TLI, Tucker-Lewis Index; SRMR, Standardized 
Root Mean Square Residual; RMSEA, Root Mean Square Error of Approximation; CI, confidence interval.
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23.9% of the variance in symptoms of anxiety, depression, and stress, respectively. With regard exclusively to the 
PSSNUS dimensions, they jointly explained an additional variance—beyond sociodemographic variables, daily smart-
phone usage, and emotional intelligence—of 6.5%, 11.5%, and 7.5% for the symptoms of anxiety, depression, and stress, 
respectively. Specifically, amidst the negligible predictive relevance of daily hours of smartphone usage, the DRD 
dimension stood out as the only factor independently related to symptoms of anxiety and depression; whereas for the 
outcome variable stress symptomatology, DRD and PL were the dimensions that made a unique predictive contribution. 
Therefore, upon examining model 4, it became evident that DRD was the dimension most robustly connected to all three 
symptom categories, surpassing even the predictive influence of emotional intelligence. These findings highlight the 
substantial role of the PSSNUS dimensions in elucidating the complexity of psychological symptoms associated with 
problematic smartphone use.

Discussion
The objective of the present research was to create and evaluate the psychometric properties of a brief and comprehensive 
self-assessment tool, crafted for Spanish-speaking individuals, to assess detrimental patterns of smartphone and social 
media usage that affect the user’s personal life and social interactions. The PSSNUS scale was developed to fit within the 

Figure 1 Factor loadings, R2 values, and correlations of the five-factor model.
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Table 4 Final PSSNUS Items and Their Descriptive Statistics from Study 5 (n = 355)

Item Factor Mean SD Skewness Kurtosis

1. When I am separated from my smartphone for some time I feel restless [Cuando estoy mucho rato sin mi smartphone me siento intranquilo]. PD 3.49 1.77 0.23 −0.97

2. I need to check my smartphone every few minutes to see if there’s anything interesting or important [Necesito revisar mi smartphone cada pocos minutos para ver si hay 

alguna notificación interesante o importante].

PD 3.73 1.78 0.08 −1.1

3. When I realize that I do not have my smartphone nearby I feel the necessity to grab it [Cuando me doy cuenta de que no tengo el smartphone cerca siento la necesidad de 

cogerlo].

PD 3.75 1.85 0.05 −1.17

4. Even though I am having a good time, I tend to check my smartphone every so often [Aunque lo esté pasando bien, tiendo a consultar mi smartphone cada cierto tiempo]. PD 3.32 1.82 0.29 −1.13

5. If I have a problem with someone, it’s easier for me to resolve it through the smartphone than in person [Si tengo que solucionar algún problema con alguien me resulta 

más sencillo hacerlo mediante mi smartphone que en persona].

OIP 2.83 1.81 0.73 −0.55

6. When I have to console or support someone I prefer to do it using Whatsapp, since it makes me feel less overwhelmed or embarrassed [Cuando tengo que consolar o 

apoyar a alguien prefiero hacerlo por Whatsapp, ya que me hace sentir menos agobiado o avergonzado].

OIP 2.02 1.48 1.47 1.24

7. It’s harder for me to share with others face to face than through my smartphone [Me cuesta más contar lo que me ocurre cara a cara que a través de mi smartphone]. OIP 2.82 1.91 0.81 −0.56

8. When I am arguing, I prefer to do it through my smartphone (Whatsapp, SNS…) since in person I do not dare [Cuando discuto, prefiero hacerlo por smartphone 

(Whatsapp, RR.SS…) ya que en persona no me atrevo].

OIP 1.92 1.37 1.8 2.77

9. When I look at the posts (photos, status updates, etc.) of my SNS contacts I often get the impression that they enjoy themselves and have more fun than I do [Cuando 

miro las publicaciones (fotos, estados, etc.) de mis contactos suelo tener la impresión de que disfrutan y se divierten más que yo].

DRD 3.01 1.86 0.53 −0.92

10. I often feel jealous of the popularity and influence that some of my SNS contacts have [A menudo siento envidia de la influencia y el éxito que tienen algunos de mis 

contactos en RR.SS.].

DRD 2.55 1.74 0.88 −0.38

11. It makes me sad to verify through my smartphone and SNS that my life is not as interesting as the majority of people [Me pone triste comprobar a través de mi 

smartphone y las RR.SS. que mi vida no es tan interesante como la de la mayoría de la gente].

DRD 2.38 1.65 1.11 0.25

12. I often get angry and ask for explanations from a contact who has read my messages and has not answered them [A menudo me enfado y pido explicaciones mediante mi 

smartphone a algún contacto que ha leído mis mensajes y no los ha contestad].

SNCS 2.21 1.56 1.25 0.63

13. I tend to check the comments that people make on SNS posts by my friends or my significant other [Tiendo a revisar los comentarios que otros contactos hacen a mi 

pareja o amigos en RR.SS].

SNCS 2.52 1.81 1 −0.15

14. If I write with my smartphone to a contact that is “online” and does not answer me, I usually feel offended [Si escribo con mi smartphone a algún contacto que está “en 

línea” y no me contesta suelo sentirme ofendido].

SNCS 2.61 1.7 0.92 −0.14

15. I often take more time than necessary to perform tasks due to being distracted by my smartphone [Con frecuencia tardo más tiempo del necesario al realizar tareas por 

entretenerme con mi smartphone].

PL 4.24 1.91 −0.18 −1.09

16. Sometimes checking my smartphone makes it difficult to concentrate on the task that I am performing [En ocasiones consultar mi smartphone hace que sea difícil 

concentrarme en las tareas que realizo].

PL 4.28 1.91 −0.28 −1.06

17. Often the use of my smartphone makes me not focus on things I have to do [A menudo el uso de mi smartphone hace que no me ocupe de tareas que tenía pendientes]. PL 3.88 1.92 0.01 −1.17

18. Often I realize that checking my smartphone makes me less productive [Con frecuencia me doy cuenta de que consultar mi smartphone me hace menos productivo]. PL 4.61 1.96 −0.49 −0.95

Notes: For informational purposes, items are presented in English and were translated by a bilingual expert, with the tested Spanish wording shown in brackets. 
Abbreviations: PD, Psychological dependence; OIP, Online interaction preference; DRD, Digital recognition desire; SNCS, Social networks control seeking; PL, Productivity loss. SD, standard deviation.
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Table 5 Group Comparisons in PSSNUS Scores by Gender (n = 355)

Males (n = 156) Females (n = 199) t d

M SD M SD

PSSNUS. Psychological dependence 3.43 1.41 3.68 1.58 −1.63 −0.17

PSSNUS. Online interaction preference 2.39 1.34 2.40 1.25 −0.05 −0.01
PSSNUS. Digital recognition desirea 2.38 1.46 2.86 1.61 −2.96** −0.31

PSSNUS. Social networks control seeking 2.37 1.39 2.50 1.40 −0.87 −0.09

PSSNUS. Productivity lossa 4.07 1.56 4.40 1.80 −1.88 −0.20
PSSNUS. Overall score 2.99 1.01 3.23 1.07 −2.13* −0.23

Notes:*p<0.05; **p<0.01. 
Abbreviations: M, mean average; SD, standard deviation; t, Student’s t-statistic; aEqual variances not assumed (Welch’s correction 
applied); d, Cohen’s d effect size.

Table 7 Multiple Linear Regression of the Independent Associations of the PSSNUS Dimensions with the Symptoms of Anxiety, 
Depression, and Stress (n = 355)

Predictors Anxiety Symptoms Depressive Symptoms Stress Symptoms

β p Δ Adj. R2 p β p Δ Adj. R2 p β p Δ Adj. R2 p

Model 1 0.055 <0.001 0.024 0.005 0.057 <0.001

Age −0.239 <0.001 −0.173 0.001 −0.245 <0.001

Gender 0.037 0.477 −0.017 0.750 0.027 0.609

Model 2 0.013 0.014 <0.001 0.455 0.014 0.011

Age −0.215 <0.001 −0.167 0.002 −0.221 <0.001

Gender 0.025 0.623 −0.020 0.708 0.015 0.777

Usage hours 0.130 0.014 0.034 0.522 0.134 0.011

Model 3 0.084 <0.001 0.143 <0.001 0.093 <0.001

Age −0.192 <0.001 −0.137 0.006 −0.197 <0.001

Gender 0.022 0.655 −0.024 0.621 0.011 0.821

Usage hours 0.120 0.017 0.022 0.655 0.125 0.013

Emotional intelligence −0.294 <0.001 −0.383 <0.001 −0.308 <0.001

(Continued)

Table 6 Descriptive Statistics and PSSNUS Correlations with Smartphone Usage, Procrastination, Emotional Intelligence, and Mental 
Health Symptomatology (n = 355)

Variable [score range] Mean (SD) PSSNUS. 
PD

PSSNUS. 
OIP

PSSNUS. 
DRD

PSSNUS. 
SNCS

PSSNUS. 
PL

PSSNUS.  
Overall 
score

PSSNUS. PD [1–7] 3.57 (1.51) – 0.40*** 0.34*** 0.38*** 0.42*** 0.75***

PSSNUS. OIP [1–7] 2.40 (1.29) – 0.41*** 0.28*** 0.18*** 0.63***

PSSNUS. DRD [1–7] 2.65 (1.57) – 0.48*** 0.34*** 0.70***

PSSNUS. SNCS [1–7] 2.45 (1.40) – 0.40*** 0.68***

PSSNUS. PL [1–7] 4.25 (1.71) – 0.72***

PSSNUS. Overall score [1–5.89] 3.12 (1.05) –

Daily smartphone usage hours [0–16] 4.74 (2.74) 0.26*** 0.11* 0.12* 0.13* 0.17** 0.23***

Procrastination [9–44] 27.50 (7.41) 0.23*** 0.12* 0.20*** 0.23*** 0.53*** 0.40***

Emotional intelligence [2.4–7] 5.17 (0.85) −0.17** −0.27*** −0.25*** −0.16** −0.12* −0.27***

Anxiety symptoms [0–2.86] 0.70 (0.68) 0.23*** 0.23*** 0.38*** 0.24*** 0.25*** 0.37***

Depressive symptoms [0–3] 0.62 (0.70) 0.17** 0.24*** 0.45*** 0.24*** 0.19*** 0.35***

Stress symptoms [0–3] 1.06 (0.78) 0.18*** 0.15** 0.38*** 0.24*** 0.31*** 0.36***

Notes: *p<0.05; **p<0.01; ***p<0.001. 
Abbreviations: PD, Psychological dependence; OIP, Online interaction preference; DRD, Digital recognition desire; SNCS, Social networks control seeking; PL, Productivity 
loss. SD, standard deviation. Bracketed values represent the score ranges achieved for the variables.
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specific cultural setting of Spain, in order to prevent mistranslation and address the challenges of culturally adapting 
psychological assessment instruments,38 thus ensuring its cultural relevance and accuracy. Beyond focusing on smart-
phone usage patterns that negatively impact not only individual but also social functioning, another innovative and 
uncommon aspect of this research is the application of a mixed methodology. This approach combines traditional 
quantitative studies with less frequent qualitative studies, such as focus groups, cognitive debriefing and expert panels. 
Therefore, the novelty lies in the inclusion of qualitative analysis in the development, selection and refinement of the 
PSSNUS items. The performed procedure involves focus group interviews conducted to explore patterns of smartphone 
and social network usage trends that young people felt were harmful on both an individual and a social level. This 
method has proven exceptionally informative in health research,65 ensuring content validity through adherence to 
established guidelines.66

The findings from Study 1 and 2, both of a qualitative nature, revealed that the initial versions of the tool (consisting 
of 58 and 30 items, respectively) demonstrated their authenticity and accuracy in reflecting the intended construct, with 
items showing appropriate relevance and comprehensibility. Results from the Exploratory Factor Analysis (EFA) 
performed in Study 3 indicated that the preliminary 20-item version of the PSSNUS captured a four-factor structure 
of problematic smartphone and social networking sites use. Additionally, it evidenced its conceptual association and 
differentiation with variables such as internet addiction or daily device usage hours. Furthermore, in light of the 
considerable consensus among the experts’ analysis in Study 4, we opted to discard six items from the scale and, 
heeding the suggestions of two experts, added four items concerning the loss of productivity. Consequently, the findings 
from Study 4 have resulted in a final PSSNUS version with 18 items, indicating a potentially robust measure.

Upon conducting Study 5, the results of the CFA were in alignment with those from the EFA (except for the new 
dimension added at the panel of experts’ recommendation), supporting construct validity. Despite the various configura-
tions tested, it was the five-factor correlated model that proved to be most plausible, reflecting an optimal fit and a 
notable reliability (ie, internal consistency). This is particularly relevant considering the varied factorial structures seen in 
the questionnaires previously reviewed for this study, from a unifactorial (MPPUS35) to a six-factor approach (CPDQ34). 
Moreover, while the addiction elements such as loss of control, reliance, tolerance, and withdrawal syndrome play a 
central role in some scales (SAS,9 TMP,10 ATeMo11), the PSSNUS scale offers a more holistic approach by addressing 
different facets or domains that influence user functioning (both individually and socially) and indicate problematic use. 
This perspective enhances our understanding of this phenomenon, beyond the scope of addiction and individual 
discomfort.

Table 7 (Continued). 

Predictors Anxiety Symptoms Depressive Symptoms Stress Symptoms

β p Δ Adj. R2 p β p Δ Adj. R2 p β p Δ Adj. R2 p

Model 4 0.065 <0.001 0.115 <0.001 0.075 <0.001

Age −0.123 0.028 −0.068 0.201 −0.075 0.174

Gender −0.013 0.782 −0.071 0.126 −0.029 0.544

Usage hours 0.093 0.061 0.006 0.906 0.114 0.020

Emotional intelligence −0.221 <0.001 −0.297 <0.001 −0.255 <0.001

PSSNUS. PD 0.034 0.560 −0.029 0.606 −0.046 0.423

PSSNUS. OIP 0.027 0.629 0.014 0.791 −0.052 0.345

PSSNUS. DRD 0.254 <0.001 0.376 <0.001 0.268 <0.001

PSSNUS. SNCS −0.002 0.979 0.002 0.974 −0.001 0.990

PSSNUS. PL 0.043 0.478 0.007 0.900 0.166 0.006

Total adjusted R2 0.217 0.282 0.239

Notes: β, standardized regression coefficient with significance levels of t; R2, Adjusted determination coefficient representing the explained variance proportion; p, p-value; 
Δ Adj. R2, change in adjusted R2 with significance levels on F-change. 
Abbreviations: PD, Psychological dependence; OIP, Online interaction preference; DRD, Digital recognition desire; SNCS, Social networks control seeking; PL, Productivity loss.
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The PSSNUS revealed five distinct factors: 1) Psychological dependence (PD), which encompasses an individual’s 
compelling need to have the smartphone close at hand and to frequently check it, experiencing discomfort when not using 
the device. This dimension is possibly the most commonly reported among other multidimensional scales, with 
instruments such as the SAS,9 its Spanish abbreviated version,37 the ATeMo,11 the CPDQ,34 and the Spanish version 
of the MMPUS67 evaluating very similar aspects. 2) Online interaction preference (OIP), reflecting a tendency to resolve 
conflicts and express emotions via digital means rather than in-person, to avoid the discomfort of face-to-face interac-
tions. This factor exhibits parallels with a subscale from the original SAS9 version and, notably, with one of the SIS’s14 

dimensions, both connected to the “social anxiety” concept, which has been linked to problematic usage.68 3) Digital 
recognition desire (DRD), highlighting a yearning for social recognition and a sense of inferiority when comparing one’s 
own life to the seemingly more successful and enjoyable lives presented by others on social networks. This dimension, 
which bears a resemblance to the “fear of missing out” concept (ie, the apprehension that others might be having 
rewarding experiences on social media platforms from which one is absent),69 remains unaddressed by existing measures 
of this phenomenon. Consistent with recent research that points out the crucial role of social comparison70 and social 
reinforcement71 in smartphone and social media usage dynamics, DRD underscores the psychosocial character of the 
PSSNUS. 4) Social networks control seeking (SNCS), which reflects an urge to monitor and influence how others interact 
with oneself and valued individuals on social networks, experiencing feelings of anger or offense when this control is not 
achieved. This component, indicative of a clearly maladaptive social interaction pattern, has not been captured by any 
prior measurement tools for this construct, highlighting the need for its examination in future research involving diverse 
samples. Along with the DRD dimension, this component supports the notion advocated by certain scholars12 that social 
functioning needs to be detrimentally impacted to acknowledge the existence of problematic smartphone and social 
media use. 5) Productivity loss (PL), denoting the impairment of task efficiency and concentration, resulting in delayed 
completion of assignments, stemming from regular smartphone use. Despite the presence of specific items in other scales 
that examine the interference with work and studies (as in the case of ATeMo11), utilization in inappropriate contexts (as 
seen with TMD10), or the difficulty to concentrate attributed to their usage (as with SAS9), no factor perfectly equivalent 
to the PL can be found in alternative instruments.

Concerning gender differences, females exhibited higher levels on the DRD factor and in the overall PSSNUS score. 
These findings align with previous literature, evidencing that females spend more time on social networks than males72,73 

and are more inclined to use smartphones for social purposes.35 Adolescent girls and young women from various cultures 
have shown significantly higher problematic smartphone use than men,28,29 which could be due to their tendency to place 
more value on social interactions and their greater sensitivity to the oxytocin released during these interactions.74 In the 
Spanish population, using the TMD and ATeMo scales, it has been observed that females make more excessive use of the 
device. However, in terms of the constitutive dimensions of these instruments, it has not been found that they exhibit a 
higher level of dependence or addiction.10,11 Thus, it is noteworthy that the DRD dimension emphasizes the desire for 
social acceptance, illustrating the psychosocial component of our scale, which is almost absent in the rest of the 
instruments mentioned. The higher total PSSNUS scores among females might be attributed to the fact that three 
(OIP, DRD, and SNCS) out of the five dimensions are associated with an impact on social functioning. These findings, 
while showing only small effect sizes, offer meaningful insights into the gender-specific aspects of problematic 
smartphone and social network sites usage.

In considering the validity of the PSSNUS scale, the varying degrees of correlations among its five dimensions reflect 
a sophisticated measure capable of differentiating unique facets of problematic use (without collinearity signs between 
them), highlighting their differential contribution to the overall construct. Consistent with the findings from Study 4, 
which indicated that the preliminary version of the scale (20 items across 4 factors) represented a construct concurrently 
linked to, yet distinct from, internet addiction (not measured in Study 5), the moderately low correlations between the 
five factors of the PSSNUS’s final version and daily usage hours indicate that problematic smartphone and social 
networking use is a construct that extends beyond mere overuse, as evidenced by other multidimensional instruments 
evaluating this phenomenon.14 Supported by meta-analytic evidence,75 the PSSNUS also proved to assess a phenomenon 
distinct from an individual’s level of procrastination, with PL emerging as the factor most strongly associated with this 
maladaptive variable (as device use diminishes concentration, leading to delays and postponements). Additionally, 
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consistent with prior research, the PSSNUS exhibited concurrent validity in relation to anxious, depressive, and stress 
symptoms14,23–31,67,76 (with the DRD factor exhibiting closer associations) and to the level of emotional intelligence77,78 

(with the OIP factor having stronger correlations). When examining the strength of associations between the PSSNUS 
dimensions and mental health variables, our results differ slightly from those obtained with other multidimensional 
tools.14 Unlike Pancani,14 the closest associations for anxiety, depression, and stress were not with the OIP dimension 
(“smartphone-mediated communication” as per such authors) but with the DRD dimension. This could be because in 
certain contexts, such as when in-person interactions are unfeasible or social relationships are strong, this aspect might be 
even positive.79 Moreover, the PSSNUS assesses other problematic use dimensions not covered in Pancani’s study,14 

which may be more detrimental to mental health.
Acknowledging that an increased quantity/duration of smartphone usage does not inherently signify problematic 

use,26 and considering that review and meta-analyses studies have shown that both variables related to smartphones and 
social network sites constitute a risk factor for mental health,26,80 this research also explored the predictive power of the 
PSSNUS dimensions regarding symptoms of anxiety, depression, and stress. This was conducted considering potential 
influences of gender, age, and device usage hours; as well as controlling for emotional intelligence level, which has been 
found to influence these three types of symptoms.81 Consistent with previous studies,23–25,27,29 the findings demonstrated 
the incremental validity of our instrument, explaining significant percentages of additional variance beyond the pre-
viously mentioned variables. Specifically, when all PSSNUS dimensions were simultaneously considered, the DRD 
factor emerged as the sole predictor of these distress markers. Although some longitudinal research have argued that 
problematic use of this technology is responsible for mental health symptoms rather than the reverse,82 researchers who 
have analyzed accumulated evidence through meta-analyses favor a less simplistic explanation.80 It is plausible that 
individuals with anxious-depressive symptoms are more prone to problematic smartphone and social media use as a form 
of maladaptive coping, which exacerbates their psychological distress.27,80 Several mechanisms have been proposed to 
explain how these maladaptive usage patterns affect mental health. One possibility is that problematic smartphone and 
social media use disrupts and reduces users’ sleep (especially when exposed to screen light at night, which reduces 
melatonin), leading to increased psychological distress.27,30 Another hypothesis is that the activation of dopaminergic 
reward circuits through smartphone and social media use promotes dysfunctional social monitoring, leading to depression 
and anxiety due to social comparison.80,83 This supports the finding that the DRD dimension has shown the most 
detrimental effect on anxiety, depression, and stress levels. Altogether, these results suggest that the mental health of 
young Spaniards is influenced not only by demographic characteristics, emotional skills, or the amount of device usage 
but also by their specific patterns of use, particularly those aspects of this phenomenon that specifically affect the 
individual’s social sphere.

This study faces several limitations, including the reliance on a non-representative convenience sample of Spanish 
young adults, introducing potential self-selection bias and limiting the generalizability of our findings across different 
populations. Moreover, while subjective experience is pivotal in psychological phenomena,84 the reliance on self- 
reported measures may lead to social desirability biases. Notably, despite its comprehensive nature, the PSSNUS did 
not cover all facets of problematic smartphone use, such as the use of the smartphone to regulate emotions, online 
gambling, or the awareness of smartphone negative impact.14 Finally, the study’s cross-sectional nature and the omission 
of test-retest reliability and measurement invariance analysis subtly temper the robustness of our findings, suggesting 
fruitful avenues for further research to address these considerations. Future research should consider conducting long-
itudinal studies to examine the stability and causal relationships of problematic smartphone use. Testing the scale in more 
diverse populations, including different age groups, cultural backgrounds, and translations into other languages, could 
enhance the generalizability of the findings. Additionally, exploring new dimensions of problematic smartphone use 
would further enrich the understanding of this complex phenomenon.

Highlighting its strengths, the PSSNUS facilitates a prompt and exhaustive evaluation of this construct, focusing on 
problematic use beyond mere addiction or dependence, and considering both individual and social impacts, as advocated 
by Pancani.14 Our work is distinguished by a thorough validation process that adheres to guidelines provided by 
methodologically rigorous publications,40,45,46,85 encompassing five different studies utilizing a mixed-methods 
approach. The qualitative phase was essential in ensuring the relevance and comprehensibility of the scale’s items by 
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enabling young users to identify and elaborate on specific problematic aspects. Focus groups, an uncommon practice, 
revealed not only dependency but also interpersonal factors (especially the DRD and SNCS dimensions, along with OIP) 
that were previously overlooked but are evidently maladaptive, significantly enhancing the content validity by capturing 
real-world experiences. Not relying exclusively on the literature on technological addictions represents a key difference 
from previously available instruments in Spanish,10,11,36,37 allowing us to broaden the understanding of problematic 
smartphone and social networks use. The diverse quantitative methodology applied established the construct’s dimen-
sions, refined the PSSNUS’s structure, and confirmed its validity regarding digital habits and mental health indicators, 
reinforcing its strong psychometric properties. The current results, demonstrating the utility of both dimensional and 
overall scores of the PSSNUS,36 supports its effectiveness as a comprehensive evaluative tool for the young Spanish 
population.

Conclusion
This research introduced the PSSNUS, a multidimensional scale to assess patterns of smartphone and social network sites 
use that adversely affect not only the personal but also the social functioning of young Spaniards. Its psychometric 
properties, ease of administration and predictive capacity regarding psychological distress variables position it as an 
interesting tool for researchers and professionals aiming to mitigate the negative impacts of digital media’s influence on 
youth well-being. Among the strengths of this research are its thorough validation process and the use of a mixed- 
methods approach to support the scale’s robustness. Limitations include the cross-sectional design and convenience 
sampling, which limit causal inferences and generalizability, and the inherent biases in self-report data, including the 
tendency for social desirability responses. Future research should aim to replicate these findings in more diverse 
populations and different languages, use longitudinal designs, and incorporate objective usage data to enhance under-
standing of problematic smartphone and social network use across different contexts.
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