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ABSTRACT

Background: Short-form video (SFV) platforms are designed to deliver rapidly
changing, algorithm-driven audiovisual content that sustains high levels of
attentional engagement. Unlike traditional long-form media, SFVs demand
continuous cognitive processing, rapid visual scanning, and anticipatory
responses, which may inadvertently interfere with automatic physiological
functions such as breathing. Emerging anecdotal and preliminary evidence
suggests that intense screen engagement may disrupt normal respiratory
rhythms, a phenomenon increasingly described as “screen apnea.” However,
objective physiological data examining the acute respiratory and autonomic
effects of continuous SFV consumption remain limited. Aims: The present
study aimed to evaluate the impact of uninterrupted SFV viewing on
spontaneous respiratory rate, respiratory variability, breath-holding behavior,
and autonomic regulation in healthy young adults.

Materials and Methods: A randomized, counterbalanced cross-over study was
conducted in 60 healthy adults aged 18-30 years. Participants underwent two
20-minute conditions: (1) continuous viewing of algorithm-driven short-form
videos and (2) passive viewing of neutral, non-stimulating visual content
(control), separated by a washout period. Respiratory parameters were
continuously recorded using respiratory inductance plethysmography. Heart
rate variability and peripheral oxygen saturation were assessed as secondary
outcomes. Paired statistical analyses were performed to compare physiological
responses between conditions.

Results: Short-form video viewing resulted in a significant increase in
respiratory rate variability and frequency of breath-holding events compared
with the control condition (p < 0.001). Mean respiratory rate was significantly
elevated, accompanied by a reduction in vagally mediated heart rate variability,
indicating sympathetic predominance. A small but significant decrease in
peripheral oxygen saturation was also observed during SFV exposure.
Conclusion: Continuous consumption of short-form video content induces
measurable respiratory dysregulation characterized by irregular breathing
rhythms, increased breath-holding frequency, and autonomic imbalance in
healthy young adults. These findings provide objective physiological evidence
supporting the concept of “screen apnea” and underscore the potential health
implications of prolonged engagement with highly stimulating digital media.
Keywords: Autonomic nervous system; Breath-holding; Digital media
physiology; Respiratory rate variability; Short-form video; Screen apnea.
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INTRODUCTION

Digital media consumption has increasingly
transitioned from long-form, linear formats to
algorithm-driven short-form video (SFV) platforms
characterized by rapid visual transitions, brief content
duration, and continuous novelty. SFV platforms
have become a dominant mode of engagement among
young adults, often involving prolonged,
uninterrupted viewing sessions. Recent systematic
reviews and observational studies have associated
excessive SFV use with attentional dysregulation,
anxiety, and cognitive fatigue, raising concerns
regarding its broader neurophysiological
consequences.['?]

Breathing is a dynamic physiological process
influenced not only by metabolic requirements but
also by cognitive load, emotional arousal, and
attentional state. Experimental research has
demonstrated that sustained attention and increased
mental workload can transiently suppress respiration,
increase breathing irregularity, and alter respiratory
timing, even in the absence of physical exertion.]
However, most of these findings arise from
structured cognitive tasks and laboratory paradigms
rather than passive digital media consumption, which
differs substantially in stimulus dynamics, reward
structure, and attentional engagement.

The phenomenon commonly termed “screen apnea”
refers to involuntary breath-holding or irregular
breathing during intense screen engagement.
Physiologically, this response aligns with attentional
respiratory suppression mediated by cortical
modulation of brainstem respiratory centers. The
orienting reflex, originally described by Sokolov,
represents a fundamental neurophysiological
response to novel or salient stimuli and is
characterized by heightened sensory processing and
transient inhibition of ongoing motor activity,
including respiration.

Under typical conditions, repeated exposure to
identical stimuli leads to habituation of the orienting
reflex. In contrast, SFV platforms are intentionally
designed to minimize habituation by continuously
delivering novel visual, auditory, and semantic
stimuli through algorithmic curation.’}  This
persistent novelty may repeatedly activate orienting
responses, resulting in frequent respiratory pauses
and increased respiratory variability. Evidence from
human and animal studies supports the concept that
salient sensory stimuli can elicit brief respiratory
inhibition, reinforcing the biological plausibility of
screen-related breath-holding events.[>¢

Respiratory rhythm is closely integrated with
autonomic nervous system regulation. Irregular
breathing patterns and breath-holding episodes are
commonly associated with sympathetic activation
and vagal withdrawal. Heart rate variability (HRV),
particularly vagally mediated indices, serves as a
sensitive marker of autonomic balance and has been

shown to decrease under conditions of cognitive
stress and heightened emotional arousal.l”’
Emerging behavioral and neuroimaging research
suggests that intensive SFV engagement induces a
state of sustained cognitive vigilance rather than
passive relaxation.® This state of “sedentary
arousal,” characterized by physical inactivity coupled
with increased autonomic activation, may contribute
to subjective experiences of mental fatigue and
reduced attentional control.!'")

Despite growing concern regarding the physiological
effects of contemporary digital media use, objective
assessments of respiratory dynamics during SFV
exposure remain limited. Existing studies
predominantly rely on self-reported outcomes, with
few employing  high-resolution  respiratory
monitoring or controlled experimental designs.['!!2]
The present study aimed to objectively evaluate the
effects of continuous short-form video consumption
on spontaneous respiratory patterns and autonomic
regulation in healthy young adults using a
randomized cross-over design, thereby providing
physiological evidence underlying the phenomenon
commonly described as screen apnea.

MATERIALS AND METHODS

This study used a randomized, counterbalanced
cross-over experimental design in which each
participant served as their own control, thereby
minimizing  inter-individual  variability = and
enhancing statistical power. Participants completed
two experimental conditions—short-form video
(SFV) viewing and a neutral visual control—in
randomized order. The sessions were separated by a
washout period to reduce potential carryover effects.
A total of 60 healthy young adults aged 18-30 years
were recruited from the university community
through voluntary participation. Inclusion criteria
comprised self-reported good health, normal
pulmonary function (FEV/FVC > 0.70), and regular
smartphone use. Exclusion criteria included a history
of respiratory disorders (such as asthma or sleep
apnea), cardiovascular or neurological disease,
current use of medications affecting respiratory or
autonomic function, smoking or substance use, and
any acute illness within two weeks prior to testing.
Written informed consent was obtained from all

participants.
Spontaneous breathing was continuously recorded
using dual-band respiratory inductance

plethysmography, with thoracic and abdominal bands
calibrated according to established procedures. This
method provides reliable, non-invasive, breath-by-
breath assessment of respiratory timing and
variability in awake subjects.

A standard three-lead electrocardiogram was used to
record R-R intervals for heart rate wvariability
analysis. Time-domain indices, particularly the root
mean square of successive differences (RMSSD),
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were derived as measures of parasympathetic cardiac
modulation.

Peripheral  oxygen saturation (SpO:) was
continuously monitored using finger pulse oximetry
to detect transient desaturation associated with
breath-holding events.

All recordings were conducted in a quiet,
temperature-controlled laboratory. Following a 20-
minute  acclimatization = period,  participants
completed two 20-minute experimental blocks: (1) an
SFV condition and (2) a control condition. In the SFV
condition, participants viewed a curated feed of short-
form videos (15-60 seconds per clip) designed to
maintain novelty and attentional engagement. In the
control condition, participants viewed a slow-paced
nature documentary providing neutral visual
stimulation with minimal cognitive or emotional
load. The two conditions were separated by a 15-
minute washout period during which participants
rested quietly. The order of conditions was
randomized and counterbalanced. Breath-holding
events were temporally aligned with video
timestamps obtained from the viewing application.
Primary outcomes included mean spontaneous
respiratory rate, respiratory rate variability expressed
as the coefficient of variation of total breath cycle
time, and frequency of breath-holding events. Breath-
holding was defined as an expiratory pause lasting >5
seconds, a threshold selected to capture transient
respiratory suppression relevant to awake attentional
states. Secondary outcomes included RMSSD-

derived heart rate variability and mean peripheral
oxygen saturation.

Statistical analyses were performed using standard
software. Data normality was assessed with the
Shapiro—Wilk test. Paired t-tests were used for
normally distributed variables, while Wilcoxon
signed-rank tests were applied to non-normally
distributed count data. Effect sizes were calculated
using Cohen’s d. A p value < 0.05 was considered
statistically significant.

RESULTS

All participants completed both experimental
conditions without adverse events. Respiratory
recordings were of adequate quality for analysis in all
cases. Compared with the neutral control condition,
SFV viewing elicited a marked alteration in
spontaneous breathing patterns.

Mean respiratory rate was significantly higher during
SFV exposure, accompanied by a substantial increase
in respiratory rate variability, indicating irregular
breathing with frequent interruptions of the normal
respiratory rhythm. These findings are consistent
with previous observations linking attentional load
and sensory salience to altered respiratory timing.
Table 1 summarizes the comparative respiratory and
autonomic parameters observed during the two
conditions.

Table 1: Comparative Respiratory and Autonomic Parameters During Control and Short-Form Video Conditions

(Mean + SD)

[Parameter Neutral Control (NC) Short-Form Video (SFV) p-value Effect Size (d)
[Respiratory rate (breaths/min) 15.1+24 18.2+4.5 <0.001 0.82
Breath-holding events (events/20min) 0.3+0.6 52+14 <0.001 4.80
Respiratory variability (CV %) 11.2+3.1 28.4+ 8.6 <0.001 2.65
[RMSSD (ms) 482 +12.1 31.5+£9.8 <0.001 1.53
Mean SpO2 (%) 98.5+0.6 972+ 1.1 <0.001 1.48

Breath-holding events were rare during the control
condition but occurred frequently during SFV
viewing. The majority of events consisted of
expiratory pauses exceeding 5 seconds, often
clustered temporally rather than evenly distributed
across the viewing period. Temporal alignment
analysis revealed that breath-holding events most
commonly occurred immediately following the onset
of new video content, coinciding with rapid visual
transitions. This pattern supports the role of stimulus
novelty and attentional capture in triggering transient
respiratory inhibition. [Figure 1]

Spontaneass
"ws

Mid-Video
Suspense-25%

Post-Swige Onset (<
2u) - 68N

Figure 1: Triggers for Breath-Holding Events (BHE)
during SFV

Figure 1. Temporal distribution of breath-holding
events relative to short-form video transitions

Heart rate variability analysis demonstrated a
significant reduction in RMSSD during SFV
exposure compared with the control condition,
indicating withdrawal of vagal tone and a shift
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toward sympathetic predominance. Reduced HRV is
a recognized marker of cognitive stress and
heightened vigilance.

Regarding oxygen saturation, while mean SpO-
remained within clinically normal limits in both
conditions, a statistically significant reduction was
observed during SFV viewing (p < 0.001). Although
the absolute difference was modest (1.3%), the high
effect size (d = 1.48) confirms a consistent
physiological response across participants. This
suggests that repetitive brief respiratory pauses exert
measurable effects on gas exchange, even during
short exposure periods.

DISCUSSION

The present study shows that continuous short-form
video (SFV) consumption produces distinct
respiratory and autonomic changes in healthy young
adults. Compared with a neutral visual control, SFV
viewing was linked to higher respiratory rate, greater
variability in breathing patterns, and a significant
increase in transient breath-holding events. These
respiratory alterations occurred alongside reduced
vagally mediated heart rate variability (RMSSD),
reflecting a shift toward sympathetic autonomic
dominance—physiological evidence for the “screen
apnea” phenomenon hypothesized in digital media
contexts.!]

The irregular, interrupted breathing seen during SFV
exposure suggests attentional modulation of
respiratory  control.  Although respiration is
fundamentally regulated by brainstem centers, it is
strongly influenced by cortical and limbic systems
during heightened cognitive and emotional
engagement. Previous work indicates that cognitive
load and task demand can alter both respiratory rate
and cardiac autonomic regulation, with complex
tasks elevating respiration and modifying heart rate
variability patterns, consistent with our findings of
increased sympathetic predominance during SFV
viewing.[!415]

SFV platforms are uniquely designed to sustain
attention by presenting a continuous stream of novel,
rapidly changing content that minimizes habituation.
This structural novelty likely repeatedly evokes
orienting responses, which are neurophysiological
reactions to salient stimuli involving attentional
engagement and temporary suppression of motor
functions, including respiration. Studies of
respiratory dynamics under cognitive and emotional
stress show that breathing patterns are sensitive to
attentional and affective processes, supporting the
plausibility of repeated brief breath pauses under
SFV exposure.['?]

Autonomic consequences of SFV engagement extend
beyond respiration. Reduced RMSSD during SFV
viewing indicates vagal withdrawal and increased
sympathetic activity, a pattern widely associated with
cognitive stress and sustained vigilance states.
Research on HRV under cognitive load corroborates

that mental processing tasks alter autonomic balance
toward sympathetic dominance, further validating
our observations within a digital media context.
Although the modest reduction in peripheral oxygen
saturation observed remained within normal limits,
its significance suggests that frequent breath-holding
may have incremental effects on gas exchange, a
concern for individuals with high daily SFV
exposure.[”]

Most prior SFV research has centered on
psychological correlates such as attentional
dysregulation, stress, and anxiety rather than direct
physiological monitoring. Nguyen et al,''®! conducted
a systematic review documenting associations
between increased SFV use and poorer attention and
elevated stress indicators across large samples. Our
study extends this literature by providing objective
respiratory and autonomic data.  Whereas
Oppenheimer et al,'”! found no physiological stress
response during short bouts of social media viewing,
their focus was general social media rather than
algorithm-driven SFV.

Other work like Pratscher SD et al,?”! highlights
physiological interventions for stress but does not
examine spontaneous respiration under media
engagement. Our findings underscore the need for
research that integrates cognitive, emotional, and
physiological measures during real-world digital
media use.

The study suggest that SFV consumption engages
both respiratory and autonomic systems in ways
reminiscent of heightened cognitive load and
vigilance, with potential implications for prolonged
digital media exposure and health.

Limitations and Future Directions:
Breath-holding  events showed  zero-inflated
distribution in controls; SD should be interpreted
cautiously. Zero-inflated or negative binomial
models may be more appropriate.

SpO: showed a statistically robust but small absolute
change, reflecting high sensitivity of the cross-over
design rather than clinical abnormality.

CONCLUSION

Continuous short-form video consumption produces
measurable respiratory dysregulation and autonomic
imbalance in healthy young adults, supporting the
existence of screen apnea as a physiological
phenomenon. Rapid, novelty-driven content sustains
attentional load, triggering repeated respiratory
suppression and sympathetic dominance. Although
acute effects are subtle, their frequent occurrence
raises concern about cumulative impact with habitual
use. These findings emphasize the need for
awareness and further longitudinal research on the
long-term health implications of intensive short-form
digital media engagement.
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