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The binge scrolling scale measures
excessive scrolling through a
validated three-factor structure

Mustafa Savci**?, Hale Savci?, Erol Ugur?, Muhammed Zincirli & Jon D. Elhai*

In this present study, we developed and validated the Binge Scrolling Scale (BSS) to assess excessive
scrolling behavior on digital platforms. Following a systematic framework, we conducted the scale
development process in nine steps. We first defined the construct based on a comprehensive literature
review and generated an initial pool of 20 items, which was refined to 16 items after eliminating
redundancy. A 5-point Likert-type scale was adopted, and a pilot study (N=21) confirmed the clarity
and appropriateness of the response options. Content validity was evaluated by 12 experts using a
standard method, leading to the exclusion of three items and revision of one item. Cognitive interviews
with a pilot sample supported item clarity and interpretability, with 96% inter-coder agreement.

We assessed social desirability bias using two items from the Marlowe-Crowne Scale in a sample of
149 participants; low correlations indicated minimal bias. The scale was then administered to three
independent samples, for exploratory factor analysis (EFA) (N =262), confirmatory factor analysis
(CFA) (N=233), and criterion-related validity (N=222). EFA revealed a three-factor structure—
automatic scrolling, negative outcomes, and loss of control—and resulted in a final 12-item version
after removing one item with a low loading. CFA confirmed the structure with good model fit. The

BSS showed significant positive correlations with other relevant scales, supporting criterion validity.
Reliability analyses across all samples indicated high internal consistency (a=0.83-0.92; w=0.82-
0.92). These findings suggest that the 12-item BSS is a valid and reliable measure of compulsive binge
scrolling.

Keywo rds Binge scrolling, Scale development, Problematic social media use, Problematic internet use,
Short-form videos

The widespread adoption of short-form video platforms has reshaped digital media consumption, fostering
a unique behavior termed binge-scrolling, which refers to the consecutive viewing of numerous short videos
facilitated by features such as infinite scrolling and algorithmic recommendations that sustain user engagement'.
While these design elements are intended to enhance user experience, they paradoxically contribute to loss of
self-control and lead users to exceed their intended usage time*>. Supporting this perspective, algorithmic loops
and platform-controlled content flow amplify immersion and diminish the ability to disengage, reinforcing
habitual use patterns?. Moreover, boredom and exposure to user-generated content (UGC) have been identified
as significant factors driving excessive short video application use, as such platforms provide novel stimuli that
promote flow experiences and habitual behaviors>®. These consumption patterns raise considerable concern
regarding their psychological implications, as short video overuse negatively affects intrinsic and extrinsic
motivation, as well as overall well-being’. Although flow experiences are highly engaging, they indirectly
exacerbate these negative outcomes by sustaining prolonged usage’. In a systematic review, social media
scrolling has also been linked to decreased life satisfaction, poor self-esteem, and heightened risks of problematic
behaviors that are often conceptualized as behavioral addictions®. Similarly, analyses of streaming platform
design reveal features such as triggers, variable rewards, and investment mechanisms as drivers of compulsive
usage, highlighting a parallel with the problematic usage qualities observed in short video platforms’.
Accordingto Parkand Jung', binge-scrollinginvolvesinfinite scrolling based on algorithmic recommendations,
promoting continuous, often unintentional use. This perspective aligns with Karunakaran et al.!°, who also
identified platform affordances—particularly entertainment, accessibility, and short duration—as significant
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factors sustaining binge-scrolling behavior. Both studies emphasized the role of platform design in prolonging
user engagement, though Park and Jung' uniquely framed these dynamics within the stimulus-organism-
response model, highlighting how external stimuli (e.g., algorithmic recommendations, infinite scrolling)
influence users’ internal states (e.g., loss of self-control, regret) and coping mechanisms. In contrast, Kendall'!
situates binge-scrolling within the socio-cultural context of the COVID-19 pandemic, interpreting it as a partially
functional coping strategy for managing boredom and fostering collective social solidarity. While Park and Jung'
and Karunakaran et al.! adopted a consumer behavior lens, Kendall'! focused on the affective and participatory
dimensions of binge-scrolling during lockdown. Binge-scrolling has been likened to binge-watching due to its
sequential and prolonged consumption patterns, yet it differs by focusing on shorter, user-generated content and
algorithm-driven infinite feeds that promote passive and often unintended engagement-!0.

Problematic Internet use, problematic social media use, binge scrolling, and short-form video addiction
conceptually overlap yet represent distinct digital behavior patterns'?!®. Problematic Internet use denotes a
generalized loss of control over broad Internet activities that impair daily functioning'?, whereas problematic
social media use focuses specifically on overuse of social platforms driven by socio-motivational mechanisms
such as feedback-seeking and fear of missing out'*!>. Short-form video addiction is the most specific form,
involving compulsive engagement with ultra-short, rapidly delivered videos with strong reward contingencies'®.
In contrast, binge scrolling should not necessarily be considered an addictive behavior; instead, it represents
a design-driven mode of engagement characterized by prolonged, automatic, and often dissociative scrolling
within infinite-feed environments!. Unlike short-form video addiction or problematic social media use—both
of which involve clinical features such as withdrawal, tolerance, or functional impairment!”*®—binge scrolling
reflects the interplay between platform affordances (e.g., algorithmic recommendations) and internal processes
such as diminished self-control, flow, and reduced reflective awareness'®!!. Conceptually, problematic Internet
use serves as the broadest umbrella; problematic social media use highlights socio-motivational mechanisms;
binge scrolling captures an engagement style shaped by design-psychology interactions; and short-form video
addiction represents an algorithmically intensified problematic video-use pattern'®.

Binge-scrolling is also similar to concepts frequently used in the literature, such as short video addiction?,
TikTok scrolling addiction?, and compulsive social media use?!. All of these concepts refer to the broader
notion of problematic Internet use. However, binge-scrolling is considered not merely a problematic video-use
behavior, but rather a phenomenon resulting from the design of scrolling platforms and internal psychological
processes, which may potentially lead to various other forms of problematic Internet use (e.g., social media,
short video, and general internet use)"!?. Indeed, previous studies have demonstrated that platform features
such as algorithmic personalization, infinite scrolling, and short-form video conciseness can foster excessive
scrolling behaviors, which in turn may lead to problematic forms of media consumption?>%,

Theoretical background

Although only a limited number of theories have directly conceptualized binge-scrolling!, a wide range of
theoretical frameworks addressing problematic Internet use (e.g., internet, social media, and online gaming)
offer a robust foundation for understanding this phenomenon.

Park and Jung' adapted the stimulus-organism-response (SOR) model** to conceptualize binge-scrolling as
a media consumption pattern. Stimuli refer to platform features such as algorithmic personalization, infinite
scrolling, and the brevity of short-form videos, which serve as external triggers for user behavior. The organism
component reflects users’ internal cognitive and emotional states, including diminished self-control, low
cognitive engagement, and feelings of regret, which mediate their responses to these external triggers. Finally,
responses consist of coping behaviors such as continued scrolling or attempts to disengage from the platform,
demonstrating how design features and psychological mechanisms interact to sustain prolonged and often
unintended media consumption. In this framework, external platform features function as stimuli that influence
users’ internal cognitive and emotional states, including diminished self-control, low cognitive engagement, and
emotional responses such as regret. These altered internal states subsequently lead to coping behaviors, which
may involve continued scrolling or attempts to disengage. Park and Jung’s' findings highlight how the adapted
SOR model demonstrates the interplay between environmental design features and psychological mechanisms,
showing how these dynamics sustain user engagement and contribute to unintended, prolonged usage patterns.

The I-PACE model®? provides a biopsychosocial framework that has been widely applied to Internet
overuse. It posits that such behaviors emerge from the dynamic interplay among person variables (e.g.,
impulsivity, genetic predispositions, and early life experiences), affect (e.g., transient emotional states such as
boredom and anxiety), cognition (e.g., dysfunctional beliefs, attentional biases, and media-related expectancies),
and execution (e.g., self-regulation and inhibitory control)>>?. In the context of binge-scrolling, individual
vulnerabilities and negative emotional states interact with cognitive expectancies and impaired executive
functioning, leading to automatic and sustained engagement with digital content!. Similar to the SOR model
adapted by Park and Jung!, the I-PACE framework emphasizes how external triggers (e.g., platform features)
and internal psychological mechanisms collectively drive prolonged and often unintended media use. Both
models underscore the role of diminished self-control and maladaptive coping strategies in maintaining user
engagement within algorithmically designed content environments.

The dual-process theory suggests that self-control is not merely about controlling and adjusting behavior;
rather, it involves multiple cognitive processing stages, including inhibitory self-control and initiatory self-
control?’. In this context, System 1 is characterized by fast, automatic, and impulsive responses, while System
2 involves slow, deliberate, and reflective processes. Liu et al.?® employed the dual-system model to explain
problematic short video use as a self-regulatory failure shaped by these two distinct mechanisms of self-control.
Inhibitory self-control primarily involves the suppression of inappropriate impulses and functions as a passive
process. This form of control is prone to depletion over time, reducing the individual’s capacity to inhibit short
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video use and reinforcing problematic use. Conversely, initiatory self-control entails planning, goal setting, and
implementing strategies for long-term objectives, reflecting an active process. Individuals with strong initiatory
control are better able to regulate their engagement with short videos, as this form of self-control mitigates
impulsive tendencies and enhances resilience against problematic use patterns. In this framework, inhibitory
control mediates the relationship between past and present time focus and short video overuse, while initiatory
control mediates the relationship between future time focus and reduced overuse risk.

In summary, while the SOR and I-PACE models emphasize the interaction between external triggers and
internal states, the dual-process theory explains Internet overuse through System 1 (impulsive) and System 2
(deliberate) processes, focusing on inhibitory and initiatory self-control mechanisms.

The present study

The widespread use of short-form video platforms has contributed to excessive scrolling behavior?. This
behavior has been associated with various negative outcomes, including decreased learning motivation and
reduced well-being during academic activities’, as well as declines in sleep quality®®. Moreover, problematic
short video watching has been significantly linked to heightened anxiety symptoms®! and attention deficits, as
over users report lower interest, reduced concentration, increased distractions, and shorter fixation durations
compared to healthy users?. Problematic scrolling has also been reported to be correlated with increased ADHD
symptoms, indicating its potential negative impact on cognitive functioning®.

These findings demonstrate the multifaceted psychological risks of short video scrolling and show the need
for focused assessment tools. Although scales addressing short video addiction!®, problematic short-video
use'®, and short video dependence’ are prevalent in the literature, these instruments primarily measure the
symptoms and criteria of addiction as applied to short video overuse, such as withdrawal, tolerance, and loss of
control. However, instruments that directly measure binge-scrolling behaviors remain scarce. A summary of the
existing scales related to problematic short video use is presented in Table 1. Notably, binge-scrolling should be
conceptualized not merely as a problematic behavior itself but as a potential mediating variable contributing to
the development of various problematic Internet use behaviors®°.

The only study that directly used the term ‘binge-scrolling’ is Park and Jung’s' research. In their study, most
of the items used to measure binge-scrolling were adopted from previous problematic Internet and social
media use literature and adapted to the context of binge-scrolling. Because no specific measure exists for binge-
scrolling, the scale developed by Park and Jung! was based on prior research conducted by Tian et al.* and Xi
and Hamari® (but is not limited to these).

Binge-scrolling’s documented associations with negative outcomes, such as reduced attention, heightened
anxiety, and diminished well-being, highlight the need for a targeted assessment tool. Despite its relevance,
binge-scrolling remains underexplored in empirical research, with limited theoretical frameworks directly
conceptualizing this phenomenon. Developing a validated scale specific to binge-scrolling would address this
gap, facilitating future research on its antecedents, correlates, and consequences, and informing intervention
strategies to mitigate its adverse effects. In this present study, we aimed to develop and validate the Binge
Scrolling Scale (BSS) to assess excessive scrolling behavior on digital platforms. Following DeVellis and Thorpe’s®
framework, we conducted the scale development process in nine systematic steps.

Methods

The scale development process in this study followed DeVellis and Thorpe® framework and was carried out
in nine stages. In developing the scale, we first determined clearly what it is we wanted to measure. (1) This
initial step was essential for ensuring conceptual clarity and guiding the subsequent stages of development.
(2) Next, we generated an item pool based on a comprehensive review of the literature and relevant theoretical

Scale (Authors, Year)

Focus area & Sample Key dimensions Development type

Short video addiction scale'

Academic procrastination, interpersonal strain, social
communication difficulties, attention concentration difficulties, and
impaired control over short video use

Addiction-Chinese middle school

students Scale originally developed

*Short video addiction’

Scale was modified from the

Unidimensional; addiction-oriented Game Addiction Scale

Addiction-Chinese college students

Problematic short-video use'®

Scale was modified from the
Facebook Intrusion Questionnaire

Problematic use-Chinese college

Unidimensional; problematic use-oriented
students

Short-video dependence scale®

Dependence-Chinese general
population

Preoccupation and persistence, withdrawal and tolerance, damage

and hindrance, deception and escape Scale originally developed

*Short video flow scale”

Scale was modified from Flow
Experience Scale

Flow experience-Chinese college

Unidimensional; Flow experience oriented
students

The dynamics of binge-
scrolling!

Most of the items used to measure
binge-scrolling were adopted from
previous literature

Personalization, infinite scroll, conciseness, loss of self-control,
regret, low cognitive engagement, problem-focused coping
(spending less time), emotion-focused coping (disengagement)

Binge scrolling-Korean adults

The TikTok addiction scale®

Salience, mood modification, tolerance, withdrawal symptoms,

Addiction- Greek adults conflict, and relapse

Scale originally developed

Compulsive use of TikTok>*

Compulsive use-Chinese university
students

Scale was modified from Bergen

Unidimensional; addiction-oriented Social Media Addiction Scale

Table 1. Summary of scales related to problematic short video use. *Turkish versions of these scales are
available (see®).
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frameworks. (3) After establishing the item pool, we determined the most appropriate format for measurement
to promote consistency and ease of response. (4) To assess content validity, the initial items were reviewed by
field experts. (5) Following this, we conducted cognitive interviewing to explore how participants interpreted
and responded to the items, allowing us to identify potential ambiguities or misunderstandings. (6) We also
considered the inclusion of validation items to enhance the scale’s psychometric strength. (7) The items were
then administered to a development sample to gather empirical data. (8) We evaluated the items using statistical
analyses, including Exploratory Factor Analysis (EFA), Confirmatory Factor Analysis (CFA), criterion validity,
and reliability analyses, and refined the scale accordingly to ensure its psychometric soundness. (9) Finally, we
optimized the scale length by retaining only the most psychometrically sound items. The present research was
conducted in accordance with the principles outlined in the Declaration of Helsinki, ensuring that all procedures
adhered to established ethical standards for research involving human participants. Ethical approval for this
study was obtained from the Ethics Committee of Social and Human Sciences Research at Firat University, and
the study was financially supported by Firat University under the project number EF25.10, which provided
institutional backing for the implementation of the research.

Step 1: Determine clearly what it is you want to measure
In the first stage, we clearly defined the construct of binge scrolling, based on a comprehensive review of the
literature.

Step 2: Generate an item pool

In developing the items of the scale, we conducted a comprehensive literature review across databases including
Web of Science, Embase, PubMed, PsycINFO, and Google Scholar. Specifically, we examined studies related to
the excessive and rapid consumption of digital content. Our focus was on research investigating the overuse and
compulsive engagement with scrolling, internet use, social media platforms (e.g., Instagram, Facebook), and
smartphones. In addition, we reviewed related scales and studies exploring the symptoms associated with such
excessive and rapid usage.

Step 3: Determine the format for measurement

Given the widespread use and familiarity of Likert-type frequency scales, we chose to adopt this response
format in our study. We asked participants to indicate how often they engage in each behavior using a 5-point
scale ranging from “Never” to “Always” To evaluate the clarity and appropriateness of the response options, we
administered the draft version of the scale to a pilot sample of 21 participants (12 females, 9 males; age=21-58
years, M =32.44, SD = 10.74) who were reached through convenience sampling from the general population. We
specifically asked them to assess the comprehensibility of the response categories through two questions: (1)
How clear and understandable do you find the response options (Never — Always)? and (2) Do you find these
response options appropriate for evaluating the following behaviors (i.e., scale items)? Participants were asked
to rate each question on a scale from 0 to 10, with scores closer to 0 indicating a more negative evaluation and
scores closer to 10 indicating a more positive evaluation.

Step 4: Have the initial item pool reviewed by experts: content validity

To evaluate the content validity of the scale, we consulted 12 experts, all of whom hold at least a PhD degree
and specialize in cyberpsychology/Internet addictions and psychometrics. In this process, we employed the
technique proposed by Lawshe®. The experts assessed whether each item accurately represented the intended
constructs and adequately reflected the overall content domain of the scale. Each item was rated using three
categories: (i) appropriate/essential, (ii) partially essential & needs revision, and (iii) inappropriate/unnecessary.
Based on these ratings, a Content Validity Ratio (CVR) was calculated for each item.

Step 5: Cognitive interviewing

Cognitive interviewing serves as a qualitative technique aimed at exploring how prospective respondents
comprehend and interpret survey items, primarily by eliciting their understanding of item content and the
cognitive processes involved in formulating their responses®®. Following the evaluation of content validity, we
employed a convenience sampling method and distributed the application form to accessible participants. The
13-item scale was administered to 12 participants (6 females, 6 males; age = 24-47 years, M = 33.67, SD =
8.01), who were reached through convenience sampling from the general population in Turkey, for cognitive
interviewing. For each item, we asked a series of structured questions: (i) participants were asked to restate the
item in their own words to assess their interpretation, (ii) to explain what they considered when selecting their
response (e.g., what they focused on when choosing the option “Rarely”), (iii) to rate the ease of responding on
a scale from 0 (very easy, no difficulty) to 10 (very difficult, great difficulty), and (iv) to evaluate the clarity of the
item on a scale from 0 (very clear, immediately understandable) to 10 (not clear at all, difficult to understand even
after repeated reading). If an item was rated as unclear, participants were invited to suggest alternative phrasings
for improved clarity. As responding to all these questions for each item would have been time-consuming,
cognitively demanding, and potentially detrimental to data quality, we applied the full set of cognitive interview
questions only to the even-numbered items (i.e., items 2, 4, 6, 8, 10, and 12). We conducted a content analysis of
the qualitative data obtained from the interviews. For each item, we systematically coded participants’ responses
and reported the findings using an inductive approach. To ensure the reliability of our analysis, two researchers
(M.S. and H.S.) independently carried out the coding process, and inter-coder agreement was calculated.
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Step 6: Consider inclusion of validation

To assess potential social desirability bias, we included two items from the 13-item Marlowe-Crowne Social
Desirability Scale (MC-SDS) Short Form C* during data collection: MC-SDS 7 (“I'm always willing to admit it
when I make a mistake”) and MC-SDS 9 (“I am always courteous, even to people who are disagreeable.”). Social
desirability refers to respondents’ tendency to answer in a manner viewed favorably by others, which may distort
the measurement of the intended construct. Participants were recruited using a snowball sampling method.
Initially, we distributed the online survey link to 9 accessible participants, who were reached through appropriate
sampling from the general population, and then asked them to invite acquaintances from the general population
to participate and share the survey link. Using this method, we obtained a total sample of 149 participants (93
females, 56 males; age range = 18-59 years, M =29.02, SD =8.25) from different cities in Turkey. We examined
the data for normality using skewness and kurtosis statistics, with all values falling within the acceptable range of
+ 1, indicating normal distribution. Therefore, we used Pearson correlation analysis to examine the relationships
among items. Items showing high correlations with the social desirability items were flagged for further review
and potential exclusion unless strong theoretical justification warranted their retention.

Step 7: Administer items to a development sample

We used a snowball sampling technique to recruit participants through social media. Specifically, the research
team initially contacted a core group of 12 individuals via WhatsApp. This group served as the seed for the larger
recruitment process by forwarding the survey link to their acquaintances. Additional core groups of 15 and 11
participants were similarly recruited prior to the CFA and criterion-related validity analysis, respectively, and
they also contributed to broader recruitment. Ultimately, data from 262 individuals were in the EFA (sample 1),
from 233 participants in the CFA (sample 2), and from 222 participants in the criterion-related validity analysis
(sample 3); the initial groups of 12, 15, and 11 participants were part of these samples and served as core groups
that facilitated broader recruitment. The online survey included an informed consent form at the beginning,
in which participants were informed about the purpose of the study and their rights. After reading the form,
participants provided their informed consent before proceeding to the main survey. The survey could not be
submitted with unanswered items, ensuring complete data. Additionally, we implemented restrictions to allow
participation from only one device per individual. Each data collection period lasted approximately two weeks.
However, we excluded the data of 2 participants from sample 1 (EFA), 3 participants from sample 2 (CFA), and
6 participants from sample 3 (criterion-related validity) due to inconsistencies such as careless responding (e.g.,
rating all items as 1 or 5). The data collection process took approximately 10 min per participant for samples 1
and 2, and about 15 min for sample 3. Detailed analyses related to these data are provided in Step 8.

Step 8: Evaluate the items
The construct validity of the Binge Scrolling Scale (BSS) was examined through EFA, CFA, and analyses of
criterion-related validity. Its reliability was assessed using Cronbach’s alpha and McDonald’s omega coeflicients.

Development sample 1

We conducted an EFA to examine the underlying structure of the BSS. The development sample 1 consists of 262
participants (67% female) aged between 18 and 63 years (M =29.45, SD =8.75). Among the participants, 46.90%
hold a bachelor’s degree. The most common daily scrolling duration is 1-2 h (40.80%), while 8.40% scroll for 5 h
or more. Instagram was the most frequently used platform for scrolling (66.00%), and Pinterest was the least used
(1.10%). Scrolling occurred most often before bedtime (31.70%). Only 1.10% have sought professional support
due to excessive social media or digital game use. Exploratory factor analyses were conducted using Mplus
8.11. Because the BSS’ items were measured on a 5-point ordered Likert format, they were treated as categorical
indicators and analyzed with the weighted least squares with mean- and variance-adjusted chi-square (WLSMV)
estimator using a probit link and GEOMIN oblique rotation based on a polychoric correlation matrix. Multiple
factor solutions were examined, and model evaluation relied on x* (chi-square), df (degrees of freedom), RMSEA
(Root Mean Square Error of Approximation) with a 90% confidence interval, CFI (Comparative Fit Index), TLI
(Tucker-Lewis Index), SRMR (Standardized Root Mean Square Residual), and eigenvalues. Additionally, an
open-ended question was included in Development Sample 1 to allow participants to report any issues related to
the clarity, relevance, or comprehensibility of the BSS.

Development sample 2

We tested the factor structure identified through EFA in an independent sample using CFA without applying any
modifications. The development sample 2 consists of 233 participants (60.90% female) aged between 18 and 67
years (M=28.01, SD =9.38). Among the participants, 44.20% hold a bachelor’s degree. The most common daily
scrolling duration is 1-2 h (38.60%), while 9.90% scroll for 5 h or more. Instagram was the most frequently used
platform for scrolling (59.20%), and Pinterest was the least used (0.90%). Scrolling occurs most often during
free time without a specific schedule (32.60%). None of the participants had sought professional support due
to excessive social media or digital game use. For the confirmatory factor analysis (CFA), we tested the factor
structure identified via EFA in a separate sample. Because the items were rated on a 5-point ordered Likert scale,
we treated them as ordered categorical indicators and used the WLSMYV estimator with a probit link, without
specifying any residual error covariances. A second-order CFA was specified in which three first-order factors—
F1 (BS7, BS8, BS9, BS11), F2 (BS5, BS6, BS10, BS12), and F3 (BS1, BS2, BS3, BS4)—loaded onto a higher-order
Binge Scrolling factor. Model fit was evaluated using XZ, df, RMSEA with a 90% confidence interval, CFI, TLI,
and SRMR.
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Development sample 3

As part of the criterion-related validity analysis, we collected data from 222 participants (93 women, 56 men; age
= 18-59 years, M, = 29.02, SD = 8.25). Alongside the BSS, we administered the Social Media Disorder Scale
(SMDS) and the Young Internet Addiction Test — Short Form (YIAT-SF). The SMDS, originally developed by van
den Eijnden et al.*! and adapted into Turkish by Savci et al.*?, is a unidimensional Likert-type scale consisting
of nine items. Higher scores indicate greater problematic social media use. The Turkish version showed
significant associations with related psychological constructs, supporting its criterion validity*2. The YIAT-SE,
originally developed by Pawlikowski et al.** and later adapted into Turkish by Kutlu et al.** is a unidimensional
Likert-type scale designed to assess problematic internet use. Higher scores indicate greater levels of internet-
related difficulties. The unidimensional structure of the scale has been supported through exploratory and
confirmatory factor analyses. Criterion validity has been demonstrated through significant associations with
related psychological constructs®. Our aim was to examine whether the BSS correlated with related constructs
as theoretically expected. Before conducting the analysis, we examined the distribution of the data. Skewness
and kurtosis values for all variables ranged between — 1 and + 1, indicating normal distribution. Therefore, we
used the Pearson product-moment correlation coefficient to assess the relationships between the BSS and these
external measures.

Reliability

The reliability of the BSS was examined across the three independent samples. Internal consistency was assessed
using Cronbach’s alpha (a) and McDonald’s omega (w) in the EFA sample, the CFA sample, and the criterion-
related validity sample.

Step 9: optimize scale length

In this step, we finalized the BSS. Based on the results of validity and reliability analyses, we decided on the
final form of the scale. During this process, we considered whether each item contributed meaningfully to the
construct, whether the overall structure aligned with the theoretical framework, and whether the scale was
appropriately concise. A brief summary of the nine steps is presented in Table 2.

Results

Step 1: Determine clearly what it is you want to measure

We provided a detailed theoretical definition of the concept of binge-scrolling in the Introduction section. To
avoid redundancy, the definition is not repeated here.

Step 2: Generate an item pool

Based on the findings of this comprehensive literature review and relevant theoretical frameworks, we developed
an initial pool of items intended to capture the key aspects of scrolling. This preliminary item pool consisted
of 20 items designed to reflect the various dimensions identified in the reviewed studies, scales, and theoretical
explanations. During the item evaluation process, four items were found to convey the same meaning as other
items and were therefore excluded due to repetition. As a result, the initial item pool was refined to 16 distinct
items, which served as the foundation for subsequent scale development and validation processes. Subsequent
analyses were conducted on these 16 items.

Step 3: Determine the format for measurement
The vast majority of participants indicated that the response options were both clear and appropriate, as well as
suitable for assessing the targeted behaviors. None of the participants gave scores below eight. Specifically, for

Step | Task Sample & Sampling Method Data collection tools Analysis
1 Determine clearly what you want to measure | NA Iflterature review, theoretical NA
ramework
2 Generate an item pool NA Literature and previous scales NA
3 Determine the format for measurement 21 participants, purposive sampling Two-question rating form Fand %
4 Expert review (Content validity) 12 experts, purposive sampling Semi-structured interview form | CVR
5 Cognitive interviewing 12 participants, purposive sampling Semi-structured interview form | Qualitative analysis: content analysis
6 Consider inclusion of validation 149 participants, snowball sampling MC-SDS Short Form C, BSS Descriptive analys'ls, Pearson
correlation analysis

EFA: 262 participants

7 Administer items to a development sample | CFA: 233 participants Criterion-related BSS (for all samples), SMDS, -
e s YIAT-SF
validity: 222 participants
. EFA, CFA, Pearson product-moment

8 Evaluate the items Same as Step 7 Same as Step 7 correlation, Reliability analysis
9 Optimize scale length - - -

Table 2. Summary of the method. (1) NA: Not Applicable; f: Frequency; %: Percentage; CVR: Content Validity
Ratio; MC-SDS: Marlowe-Crowne Social Desirability Scale (Short Form C); BSS: Binge Scrolling Scale; EFA:
Exploratory Factor Analysis; CFA: Confirmatory Factor Analysis; SMDS: Social Media Disorder Scale; YIAT-
SE: Young’s Internet Addiction Test — Short Form. (2) We used Mplus and SPSS for data analyses.
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Items | CVR Value | Decision | Items | CVR Value | Decision
1 0.33 Excluded | 9 1.00 Accepted
2 0.83 Accepted | 10 0.83 Accepted
3 0.83 Accepted | 11 0.83 Accepted
4 1.00 Accepted | 12 1.00 Accepted
5 0.83 Accepted | 13 0.33 Excluded
6 0.83 Accepted | 14 0.83 Accepted
7 0.50 Excluded | 15 1.00 Accepted
8 0.67 Accepted | 16 0.67 Revised

Table 3. CVR values. Note: Item 16 was revised based on expert evaluations. The original version of Item
16 prior to revision was as follows: TR = Kaydirmak i¢in sosyal ortamlardan uzaklagiyorum. EN =1 distance
myself from social environments to scroll. Revise edildikten sonra: TR =Kaydirmak i¢in yalniz kalmaya
¢alisirim. EN =1 try to be alone so I can scroll.

Q3: Difficulty of Q4: Clarity
Q1: Interpretation Code (with Q2: Focus When Responding (with Responding(0-10 scale) | Rating(0-10
Item (English) Frequency) Frequency) & Label scale) & Label

bs2: When I am not scrolling, I think Cognitive preoccupation and curiosity Moments when cognitive preoccupation or 0.05 -very easy (6/12) 0.05 - very

about scrolling (11/12) curiosity occurred (12/12) . ¥y easy clear (6/12)
bs4: I cannot stop myself while . 0.03 - very

scrolling Loss of control (12/12) Times when loss of control occurred (11/12) | 0.06 - very easy (7/12) clear (4/12)
. . . . . . Situations with negative affect after overuse 0.00 - very
bs6: I feel guilty after excessive scrolling | Negative affect following overuse (12/12) 1/12) 0.02 - very easy (3/12) clear (0/12)
. . Scrolling experiences ending in boredom | Experiences where scrolling led to boredom X 0.03 - very
bs8: I scroll until I feel bored (12/12) 12/12) 0.03 - very easy (4/12) clear (3/12)
bs10: I feel depressed after excessive Psychological and physiological negative | Moments of psychological and physiological 0.04 - very easy (5/12) 0.06 - very
scrolling outcomes of scrolling (12/12) negative outcomes after scrolling (11/12) . Y easy clear (7/12)
bs12: I get mad at myself after excessive | Self-evaluation related to excessive Moments of self-directed negative evaluation 0.02 - very easy (2/12) 0.01 - very
scrolling scrolling (11/12) (11/12) . Yy easy clear (1/12)

Table 4. Cognitive interview results.

the question regarding the clarity of the response options [Q1: How clear and understandable do you find the
response options (Never — Always)? |, 81% of participants assigned a score of 10, 14% gave a 9, and 5% gave
an 8. For the question assessing the appropriateness of the response options for evaluating the scale items [Do
you find these response options appropriate for evaluating the following behaviors (i.e., scale items)? |, 71% of
participants gave a score of 10, 14% gave a 9, and 14% gave an 8. These results suggest that the response format
was perceived very positively overall.

Step 4: Have the initial item pool reviewed by experts

Based on the CVR (Content Validity Ratio) analysis, Items 1, 7, and 13 were excluded from the item pool due to
insufficient content validity as determined by expert evaluations. Item 16 was identified as borderline and was
subsequently revised. The remaining items demonstrated adequate content validity and were retained in the
scale. As a result of the elimination of three items, all subsequent analyses were conducted on the remaining 13
items. The CVR values for the 16-item pool are presented in Table 3.

Step 5: Cognitive interviewing

As shown in Table 4, we found that all items reflected the intended construct and prompted participants to
consider the targeted concept while responding. Participants reported that the items were clear and easy to
answer. Additionally, the agreement rate between the two independent coders was 96%, demonstrating a high
level of inter-rater reliability. None of the participants suggested alternative items.

Step 6: consider inclusion of validation

To account for potential social desirability bias, we used two items from the 13-item Short Form C of the
Marlowe-Crowne Social Desirability Scale (MC-SDS*. Correlations between Item 7 of the MC-SDS and the
BSS items ranged from -0.16 to 0.27, while correlations between Item 9 and the BSS items ranged from -0.12
to 0.22. These findings indicate that the BSS items have generally low correlations with social desirability items,
suggesting that the two sets of items tap into distinct constructs with minimal overlap.

Step 7: Administer items to a development sample

We administered the BSS sequentially across three independent samples for EFA, CFA, and criterion validity.
Additionally, in the EFA sample, we included an open-ended question for participants to report any difficulties
with the BSS. However, no participant reported any issues.
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Step 8: Evaluate the items

Exploratory factor analyses (EFA)

We conducted an EFA on the 13-item binge scrolling structure. In the initial analysis including all 13 items,
eigenvalues of the sample correlation matrix suggested up to three substantive factors (A =7.13,\ =1.53,\ =1.03,
\ =0.78). The 1-, 2-, and 3-factor models all converged. The 1-factor solution showed poor fit, x2(65) =656.51,
RMSEA =0.19 (90% CI [0.17, 0.20]), CFI=0.90, TLI=0.88, and SRMR =0.12. Allowing two factors substantially
improved the fit, x*(53) = 178.76, RMSEA = 0.10 (90% CI [0.08, 0.11]), CFI=0.98, TLI = 0.97, SRMR = 0.04, except
for RMSEA. The 3-factor solution provided a further improvement and reached an acceptable level of global fit
on all fit indices, y*(42) =69.79, RMSEA =0.05 (90% CI [0.03, 0.07]), CFI=0.99, TLI=0.99, SRMR =0.03, with
substantial interfactor correlations (r=.56-0.75) and a clear simple structure for most items. However, Item
BS13 (“I try to be alone so I can scroll”) showed no meaningful loading on any factor (all loadings < |0.10]) and
had an estimated residual variance close to 1.00, indicating that it did not contribute to the latent structure.

For the same 13-item Binge Scrolling structure, models specifying four and five factors showed estimation
problems. The 4-factor EFA did not converge within the maximum number of iterations, and the 5-factor solution
produced a non-identified rotated solution (standard errors could not be computed, the condition number was
extremely small, and several parameters, including residual variances, were implausible). Although the nominal
fit indices for the 5-factor solution were excellent (e.g., x*(23)=21.75, p=.54; RMSEA =0.00; CFI/TLI=1.00;
SRMR=0.01), these identification problems indicate that the 4- and 5-factor models were not trustworthy and
therefore were not interpreted.

Given the weak performance of item BS13 in the initial EFA, we removed this item and repeated the analyses
with the remaining 12 items. The eigenvalues again supported a multifactor structure (A\; = 7.13, A, = 1.53, A3
= 0.79). As before, the 1-factor model fit the data poorly, x*(54) =626.52, RMSEA =0.20 (90% CI [0.19, 0.22]),
CFI=0.90, TLI=0.88, SRMR=0.12. The 2-factor solution showed a marked improvement (but poor fit based
on RMSEA), x*(43)=173.34, RMSEA=0.11 (90% CI [0.09, 0.13]), CFI=0.98, TLI=0.97, SRMR=0.04. The
3-factor model provided the best balance of fit and parsimony and excellent fit for all fit indices, x*(33) =59.87,
RMSEA =0.056 (90% CI [0.03, 0.08]), CFI=0.99, TLI=0.99, SRMR=0.02, with high primary loadings and
conceptually coherent factors, and substantial but interpretable factor correlations (r=.57-0.75). A 4-factor
solution also converged and yielded slightly better global indices (x*(24) =48.46, RMSEA =0.06, CFI=0.99,
TLI=0.99, SRMR=0.02), but showed estimation issues (e.g., a negative residual variance for one item and a
weak, poorly defined fourth factor), and therefore was not retained. The 5-factor model again failed to converge
(number of iterations exceeded) despite the removal of BS13.

Taken together, using WLSMV with categorical indicators, the pattern of eigenvalues, fit indices, convergence
behavior, and interpretability all indicated that the 3-factor solution without Item BS13 provided the most
appropriate representation of the data. Consequently, we dropped BS13 from the scale and adopted the 3-factor,
12-item model as the final structure for subsequent analyses.

Based on these results, the number of factors was limited to three, and the analysis was repeated accordingly.
This final three-factor solution, which included no items with cross-loadings, is presented in Table 5.

Confirmatory factor analyses (CFA)

We tested the (12-item versions) factor structure identified via EFA in a separate sample using CFA. Items
were treated as ordered categorical indicators and estimated with the WLSMYV estimator (probit link), and no
residual error covariances were included in the model. A second-order CFA was specified in which three first-
order factors—automatic scrolling (BS7, BS8, BS9, BS11), negative outcomes (BS5, BS6, BS10, BS12), and loss
of control (BS1, BS2, BS3, BS4)—loaded onto a higher-order Binge Scrolling factor (BS). This model showed
acceptable global fit, x2(51) = 166.17, RMSEA =0.098 (90% CI [0.08, 0.12]), CFI=0.98, TLI=0.97, SRMR = 0.04.
Standardized loadings of the items on their respective first-order factors were high (A =0.66-0.91), and the first-
order factors loaded strongly on the higher-order factor (A=0.73-0.95), indicating that automatic scrolling,
negative outcomes, and loss of control reflect a common underlying binge scrolling construct while retaining
distinct but related dimensions.

Convergent validity

We evaluated the criterion validity of the BSS using the SMDS and the YIAT-SE Correlation analyses indicated
that the BSS was positively and significantly associated with both the SMDS (r=.49, p<.001) and the YIAT-SF
(r=.58, p<.001).

Reliability

We examined the reliability of the BSS across three independent samples. In the EFA sample, the internal
consistency was high, with a Cronbach’s alpha (a) of 0.92 and a McDonald’s omega (w) of 0.92. In the CFA
sample, Cronbach’s alpha (a) was 0.92 and McDonald’s omega (w) was 0.91. In the criterion-related validity
sample, Cronbach’s alpha (a) was 0.83 and McDonald’s omega (w) was 0.82.

Step 9: optimize scale length

In this step, we did not attempt to shorten the BSS by removing items. Based on the results of all validity and
reliability analyses, we determined that the 12-item, three-factor structure represents the optimal configuration
for capturing the construct of binge scrolling. This structure appears theoretically coherent and is of optimal
length.
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F1 F2 F3

bs7. Art arda ve kesintisiz kaydiririm.
I scroll continuously and without interruption.

bs8. Bikkinlik hissedinceye kadar kaydiririm.
I scroll until I feel bored.

0.65

0.69

bs9. Belirli bir amag olmaksizin kaydiririm.

I scroll without a specific purpose. 0.93

bs11. Yalnizken daha fazla kaydiririm.
I scroll more when I am alone.

bs5. Asir1 kaydirma sonrasinda kendimi fiziksel olarak rahatsiz hissederim.
I feel physically uncomfortable after excessive scrolling.

bs6. Asir1 kaydirma sonrasinda sugluluk hissederim.

I feel guilty after excessive scrolling 0.91

bs10. Asir1 kaydirma sonrasinda ¢okkiinliik yagarim.

I feel depressed after excessive scrolling 0.63

bs12. Asir1 kaydirma sonrasinda kendime kizarim.

I get mad at myself after excessive scrolling. 0.95

bsl. Kaydirma istegini kontrol etmede zorlanirim.

I struggle to control the urge to scroll 0.72

bs2. Kaydirmadigim zamanlarda kaydirma hakkinda diistiniiraim.

‘When I am not scrolling, I think about scrolling 0.70

bs3. Planladigimdan daha fazla kaydiririm.

I scroll more than I planned. 0.54

bs4. Kaydirirken kendimi durduramam.
I cannot stop myself while scrolling

Eigenvalues 7.13 1.53 0.79
Explained variance (rotated solution) 59.42% | 12.76% | 6.57%

0.89

Table 5. Factor loadings and explained variance. 1. The exploratory factor analysis was conducted in Mplus
8.11 using the WLSMYV estimator (probit link), with all items treated as ordered categorical variables and
an oblique GEOMIN rotation (row standardization = correlation). 2. Based on the initial eigenvalues of the
polychoric correlation matrix, the three-factor solution accounted for 78.74% of the total variance. 3. The
factors were moderately to strongly correlated (r=.57 to 0.75). 4. Based on the content of the items and their
loadings, the three factors were labeled as follows: « F1: Automatic scrolling: This factor reflects habitual,
repetitive scrolling behavior that occurs without a clear purpose, often done automatically or in solitary
contexts. » F2: Negative outcomes: This factor captures the adverse emotional and physical consequences
associated with excessive scrolling, such as feelings of guilt, discomfort, or depression. « F3: Loss of control:
This factor represents difficulties in resisting or regulating scrolling behavior, along with intrusive thoughts
about scrolling.

Discussion

The current study focused on developing a valid and reliable instrument to measure automatic scrolling (habitual,
repetitive scrolling without a clear purpose, often occurring in solitary contexts), the negative outcomes of
scrolling (adverse emotional and physical consequences such as guilt, discomfort, or depression), and loss of
control over scrolling (difficulties in resisting or regulating scrolling, along with intrusive thoughts about it),
following the nine-step scale development process outlined by DeVellis and Thorpe?.

DeVellis and Thorpe® emphasize that concept definition from the respondent’s perspective is crucial in scale
development. Through cognitive interviewing and independent coding of participant responses, we observed a
high inter-rater agreement (96%), supporting that the BSS adequately reflects the targeted construct. In addition,
social desirability bias has been considered a crucial limitation in studies on problematic short video use?>3%-32,
To address this limitation, potential social desirability bias was measured by including validation items according
to DeVellis and Thorpe’s* framework. We found a low correlation between the BSS items and the validation
items, suggesting that these items contribute to the validity of the BSS.

As a result of our analysis, we identified a three-factor solution—automatic scrolling, negative outcomes, and
loss of control—which was replicated through EFA and CFA. The validity of this three-factor structure is also
supported by research on behavioral addiction. Subdimensions of the BSS have been included in various studies!®
as antecedents of problematic short video use. The automatic scrolling factor reflects scrolling continuously
without a specific purpose. The design of short video platforms already allows for a low-effort, high-reward user
experience. Once users become immersed in short-form video viewing, they often enter a passive, automated,
and prolonged scrolling cycle. They consume more content and spend more time than they intended®, and
loneliness can further increase consumption*®*”. Consistent with previous research, loneliness was included in
the automatic scrolling factor in the EFA.

The BSS also captures loss of control over use, which is a symptom that paves the way for behavioral
addictions*® experiencing guilt?, depression®®%!, stress®’, and decreased sleep quality’® were identified as
negative outcomes of excessive scrolling. In conclusion, evidence from studies examining the problematic
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aspects of scrolling behavior supports the validity of the construct consisting of automatic scrolling, loss of
control, and negative outcomes.

The interaction among automatic scrolling, negative outcomes, and loss of control in digital media use
reflects a complex landscape in which distinct yet interrelated processes operate simultaneously. Emerging
empirical findings suggest that habitual, cue-driven digital engagement and failures in self-regulatory control
may function as theoretically separate but interconnected phenomena®. Recent studies indicate that automatic
and habitual behaviors typically arise from fast, impulse-driven action tendencies, whereas loss of control
reflects possible disruptions in deliberate inhibitory mechanisms. This distinction is essential for explaining
different functional forms of compulsive digital media use, as demonstrated by Aitken et al.>. Habitual scrolling
behaviors are generally associated with an automatism dimension, characterized by repetitive engagement
without conscious intent, whereas the loss-of-control dimension—marked by urges, difficulty disengaging,
and exceeding intended use thresholds—has been consistently identified in problematic smartphone and social
media interactions®.

After establishing a psychometrically robust structure for the BSS by following the recommended steps for
developing a valid measurement tool*®, evidence for construct validity was provided through relationships with
social media disorder, daily scrolling duration, professional support-seeking, time of scrolling, and problematic
internet use. Specifically, and consistent with previous research, the BSS was significantly and positively associated
with both levels of problematic social media use® and problematic internet use!®*. In addition, supporting
our findings, studies examining the behavioral factors of binge-scrolling have suggested that long daily viewing
times, especially at night, and excessive video consumption are key indicators of problematic technology use®.
Considering the possibility that the algorithmic design of short video platforms that allow infinite scrolling
may stimulate problematic technology use®’, the BSS may serve as an instrument that appropriately captures
problematic usage.

Strengths

The hedonic nature of short-form video platforms triggers excessive video consumption. The rapid rise of
short-form video platforms has raised concerns about problematic technology use'®. In an area of high risk for
problematic technology use, the BSS provides a strong indication of the extent of excessive scrolling behavior,
which has been claimed to play an important role in the development of problematic technology use. Some
studies on scrolling examine the impact of social, emotional, and personal factors on excessive use!®526! While
understanding the influence of emotional and personal factors is undoubtedly essential, determining the level of
excessive use is also a priority. The theoretically consistent BSS, with its three-factor structure and appropriate
length of 12 items, can comprehensively assess binge-scrolling behavior. Furthermore, the reliability of the
BSS was demonstrated in three independent samples (EFA sample, CFA sample, and criterion-related validity
sample) with a high level of internal consistency. Therefore, the BSS may fill a gap in problematic media use
research by examining the psychological and physical impacts of excessive use itself.

This study identified user experiences before, during, and after scrolling through short videos using a BSS
developed with a robust theoretical background. Understanding how and through which mechanisms this
online interaction occurs can help identify new and adaptable ways to make engagement with digital media
more effective. Users who are aware of the emotional and cognitive effects that follow excessive use may develop
the intention to reduce their short video consumption'. This study contributes to the growing body of research
exploring the physical, emotional, and cognitive impacts of increased digital media use.

Limitations and future research

While acknowledging the strengths of the BSS, several limitations must be considered. The main idea of the BSS
is based on robust models (e.g., SOR, I-PACE, The Dual Systems Theory). Furthermore, the steps suggested by
DeVellis and Thorpe®® were meticulously implemented during the scale development process. However, the cross-
sectional nature of the current study means that the results cannot be generalized broadly. All data were collected
in Turkey through convenience and snowball sampling methods, which support internal consistency but limits
cultural diversity across samples. This restricted variability may constrain generalizability of the findings and
should be acknowledged as a key limitation. Furthermore, because validity and reliability analyses of the BSS
were conducted with a non-clinical sample, future research should examine its psychometric performance in
samples experiencing problematic short-video consumption. The BSS is a self-report measure, and its criterion
validity was also tested with self-report instruments. While collecting such data is often unavoidable in testing
psychometric instruments, self-reported data may not provide completely objective results. We attempted to
minimize the risk of social desirability bias, but self-report measures remain susceptible to this limitation.
Nevertheless, self-report measures are frequently used in social media research and are essential for assessing
self-perceptions of psychological and behavioral change in online environments®2. Future research could reduce
the limitations of self-report data by using the BSS in conjunction with observational and qualitative studies.
Data for the BSS were obtained using a convenience sampling method; thus, employing a random sampling
method in future studies could increase its measurement power and broaden its scope of application.

The fact that the variables of problematic social media use*? and internet addiction*®, which were tested
in the criterion validity analyses, have a significant statistical relationship with the BSS cannot be accepted
as definitive evidence of causal relationships between the variables. At the same time, associations between
the BSS and established measures of problematic Internet and social media use raise the question of whether
binge-scrolling reflects a unique construct or a subtype of broader digital overuse. Although these relationships
indicate conceptual overlap, recent evidence suggests that technology-related problems often form a cluster of
related but distinct behaviors rather than a single unified syndrome?»?. From this perspective, binge-scrolling
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can

be interpreted as a specific engagement style driven by platform design features—such as infinite feeds and

rapid content turnover—rather than as a generalized pathology.

Data availability
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