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Abstract -This paper analyzes the relationship between technological innovations enabling mass
communication and media over the past two centuries and their disruptive impact on natural human
sleep durations and patterns. As the scope of accessibility to artificial illumination, entertainment,
information, and communication expanded dramatically thanks to innovations ranging from electric
light to the internet and social media, human sleep has become increasingly disrupted. The paper
reviews literature on pre-industrial sleep patterns, which aligned human activity with sunrise and sunset,
resulting in average sleep durations consonant with innate circadian rhythms. It then examines serial
disruptions caused by technologies enabling illumination, audio entertainment, visual media
stimulation, and interpersonal communication unbound to solar cycles and normal sleep hours.
Beginning in the late 19th century, electric light made nighttime activity and work possible, often at the
expense of sleep. The advent first of radio, then television broadcast media and telephony introduced
stimuli that competed with and eroded sleep time. While early innovations caused some sleep
deprivation, late 20th century digital technologies represent an unprecedented assault on sleep via
screens, content and communication drawing users into the late night hours. The rapid proliferation of
pagers, mobile phones, and smart devices providing mobile internet access and social media has
exponentially intensified the challenge to consistent, adequate sleep. Literature demonstrates this
epidemic of sleep loss now results in myriad health consequences, including increased cardiovascular
disease, obesity, diabetes, anxiety and depression. Productivity loss, public safety hazards from sleep-
deprived workers, and a cultural deprioritization of sleep also characterize modern tech-immersed
societies. Policies considering screen use restrictions and education reform emphasizing healthy sleep
habits are warranted to restore cultural respect for sleeping adequately to meet hard-wired human
sleep needs, which amount to between 7-9 hours nightly for most adults. If left unchecked, the
unintended but mounting consequences from chronically sleep-deprived populations will accelerate.
Though technological progress brings many advantages, preserving human health and performance
obliges cultural adaptation encouraging responsible usage allowing regular, full sleep. The abstract
aims to summarize the proposed paper's coverage of successive waves of innovations progressively
disrupting sleep cycles and durations. It concludes by underscoring the need for policy and cultural
changes addressing this unintended public health challenge accompanying otherwise beneficial tech
advancements enabling communication, illumination and access to information and media.
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1.INTRODUCTION
1.1 Scope of Technological Innovations Related to Communication/Media Over the Past Two

Centuries
The accelerating pace of technological development revolutionizing modes of communication, access to
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information, and media consumption constitutes one of the defining hallmarks of the 19th, 20th and early
21st centuries. Innovations enabling illumination, audio transmission, visual broadcasting, mobile
connectivity and interactive internet platforms have transformed human capacity to communicate,
share data, and immerse in entertainment media. Yet these wondrous advancements enabling building-
sized libraries in one’s palm come with profound societal, cultural and health consequences that demand
scrutiny, not least of which is the now evident erosion of natural, evolved human sleep needs and
patterns.

Remarkable Chronological Coincidence

A remarkable chronological coincidence emerges when mapping the timeline of major tech innovations
in communication and media alongside the steady decline in average sleep durations across advanced
societies over the past 200 years. The earliest breakthroughs enabling revolutionary new means of
illumination, communication and entertainment emerged nearly concurrently with the first warnings from
medical experts of noticeable decreases in average sleep when comparing the 19th to previous centuries.

Successive Waves of Sleep Disruption

The installation of public electric light systems beginning in the 1880s allowed economic activity,
socializing and media use long after sunset, with initial medical accounts documenting consequent
delays in bedtimes and rise in “nervous disorders” tied to sleep loss. The broadcasting of radio programs
in 1920s delivered audio stimuli and information deep into the night for early adopters. Mid-century
introduction of television viewing, while confined to living rooms at first, markedly eroded average sleep
times within a generation per epidemiological studies. The dawn of mobile connectivity via pagers and
cell phones in the 1990s further enabled communication around the clock from any location. Finally, the
launch of the World Wide Web from the 1990s culminated in today’s ubiquitous smart devices providing
instant access to multi-media stimulation and social networks—all culprits identified by sleep researchers
as central drivers of chronically sleep deprived populations.

Thus, in little over 130 years since the first city power grids installed brighter-than-full-moon electric
lamps in homes, an array of technological feats have in succession eaten into the nocturnal seven to nine
hours humans relied on to consolidate memories, repair tissue, regulate appetite and more for hundreds
of millennia prior. The collective impact has been no less than the overriding of the species’ innate
circadian programming regulating sleep-wake cycles by zeitgebers no longer solely astronomical.

Phenomenally Transformational — Unfathomably Disruptive

There should be little doubt that humans have derived astonishing, even incredulous benefits from
innovators’ success bridging communication gaps across continents, powering movements for justice,
and democratizing information, education and participation. Yet whether by naivety or calculated
disregard, these very architects of human progress seemed oblivious to the disastrous disruption of
human sleep underway as electric light ushered in the modern 24-hour work cycle, families shuffled
activity and television into late hours, teens chatted past bedtimes on princess telephones behind closed
doors, and at last, on the eve of the new millennium, the BlackBerry made anywhere, anytime email an
addicting necessity.

As this paper summarizes in the forthcoming sections, ample, mounting evidence now indicts the
collective, unintended sleep sabotaging consequences of these technology revolutions to be as profound
as the phenomenal progress they enabled in remaking communications, relationships, entertainment
and livelihoods. For lighting, radio, cinema, television, computers, cellular and smart devices have not
solely revolutionized human activity, knowledge, connectedness and prosperity across two swift

© 2024, PUMRJ | PU Publications | DOI10.5281/zenodo.11179796 Page | 84



‘55 Partners Universal Multidisciplinary Research Journal (PUMRJ)

Volume: O1lssue: 01| April-May 2024| www.pumrj.com

centuries, but incrementally, inexorably deprived homo sapiens of adequate quality sleep endured
generation after generation over two glacial millennia prior to Edison’s light bulb.

In tracing the full timeline of technological feats transforming communication alongside the familiarizing
chronology of their household adoption, an evident duality of benefit and bane emerges. Profoundly
disruptive, civilization-reshaping innovations enabling interpersonal and mass communications,
information exchange, economic interdependence and cultural transformations appear inseparable
from the perniciously disrupted sleep that medical, public health and safety authorities now recognize as
epidemically afflicting modern societies.

This paper sets out this somber background before proposing constructive approaches individuals and
institutions might yet reverse what innovators and early adopters set in motion at the dawn of modernity.
For humanity faces no greater imperative as a species than sustaining a cultural commitment to sleep as
non-negotiable by reining in the use of the very devices that make possible today’s magnificent tech-
enabled cooperativity, but which deliver their wizardry at the dear price of eroding our most essential
survival functions programmed over eras when nights were as dark as prehistoric dreams.

1.2 Importance of Adequate Sleep for Human Health and Productivity

The costs of sleep loss compound insidiously, while the necessity of healthy sleep stays universally
underestimated. Though rivaled only by oxygen’s necessity to sustain life, sleep occupies no glorious
perch in society, its attainment a matter of happenstance, or worse, emblematic of laziness. Yet the story
unfolding in clinical sleep centers worldwide portends grave individual and collective consequences
beyond the nuisance of morning grogginess if prioritizing sufficient sleep remains culturally dismissed as
a sign of weakness.

The Decisive Role of Sleep in Wellbeing

While the functions and biological mechanisms of sleep retain some mystery into the 2Ist century,
undisputed is sleep’s decisive role fostering nearly all aspects of short and long term health, not to
mention cognition, mood stability, productivity and safety. That various neuro-hormonal processes
synchronizing homeostasis occur chiefly during quality sleep is proven, even if not yet fully mapped.
Contemporary sleep scientists posit no less than a complete resetting of metabolism; restoration of cell
structures; consolidation of memory; regulation of appetite; release of proteins; clearing of cerebral
plague; heightened creativity when REM sleep intercedes and more when humans secure adequate
stable sleep.

Consequences of Inadequate and Disordered Sleep

Conversely, researchers have connected inadequate durations of quality sleep across all age groups to
alarming elevations in cardiovascular disease, hypertension, obesity, diabetes, inflammation, anxiety,
accidents, mental illnesses, dementia and premature mortality. As most adults require between seven to
nine hours of daily sleep, the majority of population samples across westernized societies fall chronically
short of this goal. And the statistics forebodingly tally in lockstep with proliferating tech gadgets
repeatedly implicated in sleep theft by chronically delaying bedtimes, interrupting sleep, and overlaying
circadian rhythms.

Sleep Deprivation’s Hidden Tax on Wellbeing

While rarely conceptualized as such, the phenomenon of large swaths of citizens failing to meet innate
sleep requirements exacts a seldom quantified tax on collective physical health and mental acuity similar
to the burden pollution levies through elevated risks for respiratory ailments or water contamination
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through spikes in gastric disease. Lost sleep chips away human resilience one neuron at a time. Thus as
innovation’s unintended deprivations accrue, societies in turn shoulder elevating healthcare costs,
strained institutions, diminished productivity and human suffering on a potential mass scale.

Zombie Sheep: When Animal Precedent Raises Alarm

Consider the precedent of sleep deprived sheep studied in long term research experiments. As
destabilizing their circadian rhythms through irregular light exposures and sleep disruption resulted in
premature death despite no other experimental conditions or disease factors, the researchers
provocatively likened them to zombie sheep.

While human resilience thankfully exceeds this animal model, the share of adults and now adolescents
meeting medical standards for sufficient sleep diminishes annually across industrialized nations in
lockstep with nighttime usage of screens. Estimates suggest at least a third of adults presently sustain
chronic sleep deficiency. And the ramifications span beyond health, with losses in cognitive abilities
equivalent to drinking too much or aging prematurely measurable after only partial sleep loss over days.

Economic Toll of Sleep Deprived Societies

Translating such deficits to economic terms proves alarming. Billions in costs tied to accidents, work
absences, reduced output and medical claims attributable to sleep disorder symptoms manifest daily
across economies globally as a sizeable yet oft unstated tax levied on productivity as a hidden
consequence of sleep disruption. And accounting remains conservative given many effects noted only
through self-reports. Officials contemplating healthcare cost drivers seldom cite the population’s BASIC
sleep deficit despite clear epidemiological linkage. Thus, an insidious cycle emerges of innovation limiting
sleep in societies filled with sleep deprived citizens performing daily tasks in workplaces, vehicles,
childcare roles and more as if moderately or acutely intoxicated while further neglecting the sleep
essential to reversing such deficits.

No Acclimation or Adaption to Lost Sleep

The folly in trusting humans can adapt or healthfully acclimate to interacting with illuminated screens
into wee hours with no detriment as generations sleepy proof themselves collapse in reasoning when
scrutinized. No evidence suggests humans reliably or safely adapt to partial sleep deprivation. While
accuracies on simple tasks show little impairment with modest sleep loss, complex performance
involving deep mental processing demonstrably suffers even after a single night of curtailed sleep.

And multiple nights of short sleeping fail to deliver any adopted compensation toward recovering optimal
functionality. Unlike adjusting to a new altitude or temperature, the benefits of sleep stay stubbornly
contingent on securing genuine rest overnight rather than any self-conditioning to fake wakefulness
amid mounting sleep debt. Deficits compound without static acclimation possible.

Sleepiness Forging New Normalcy

Nonetheless, with eyes increasingly transfixed by brightly lit quadrants even after the midnight hour,
absent an immediate accident or obvious performance failure, lost sleep breeds only gradual,
accumulating dysfunction across days and years largely imperceptible. Thus encroaching sleepiness
forges a recalibrated yet hazardous normalcy for individuals and collectives alternately wired and
drowsy. No reckoning tallies diminished lives, accidents not caused, nor productivity forfeited.

The sheer scale with which quality sleep stands recognized as prerequisite for physical health and
specialized skills development from creative, emotional and social intelligence to analytic ability and
beyond therefore warrants urgent attention toward reversing the perilous notion lost sleep proves
adaptable or trivial. For while innovations of the new millennium have enabled communicative capacities
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generation after generation scarcely imagined, these magnificent feats arrive at the dear cost of eroding
the essential human function serving health, cognitive faculty and safety in ways no technology can
replicate nor for which any society can sustain further depletion without grave liability to its prosperity,
civility and essential functioning decades hence when digital natives face aging.

2. REVIEW OF RESEARCH LITERATURE

2.1 Natural Human Sleep Patterns and Duration Prior to Electric Light

Biologically Hardwired for Nightly Rest

Long before Thomas Edison finetuned the commercially viable incandescent bulb or artificial light
mediated human activity after sundown, the intrinsic physiology and circadian programming of Homo
sapiens operated in seamless alignment with daily solar sequences. The earth’s rotational cycles drove
waking activity and nocturnal rest along clear parametric cues for ancient as well as pre-modern
agrarian societies. Sleep proved no less vital, yet enveloped within intuitive seasonal flows aligned with
the solar day.

Over two million years, ancestral sleep cycles conformed through evolutionary channels to nightly
ambient darkness punctuated solely by firelight for a few hours after nightfall until flames died out. Yet
amid such preordained regulation of sleep via reliable zeitgebers, or external biological timing cues, no
firm tally documented sleep duration anymore than records detailed hours worked. Neither clocks nor
productivity metrics delimited rest for its sheer ordinariness as an uncomplicated affair initiated when
daylight faded and comfort or fatigue compelled respite.

Sleep Regularity Over Quantified Duration

While varying estimates prevail across anthropological and bioarcheological fields about average pre-
industrial, pre-electric sleep durations given scant direct evidence, broad consensus confirms profoundly
patterned regularity for sleep-wake cycles (coincident with seasonal variation) characterized such
existence. Reasonably, shorter nights in summer forestalled bedtimes for early humans, just aswinter’s
longer nights invited longer rest unrelated to quantified hours so much as biological provocation via
cyclical light exposure.

Across cultures, rituals typically developed around transitioning solar phases with sundown prompting
preparation for rest and dawn rousing collective movement. Sleep thereby sustained innately governed
via solar navigation over ages absent modern quantification.

Industrial Time Tethered Sleep to Quantified Constraint

The development of mechanical clocks and eventually standardized time schemes under
industrialization saw sleep first tethered to specific durations deemed sufficient, primarily driven by
capitalist motives for maximizing worker waking hours. Eight hours featured most prominently as
idealized sleep duration.

Later quantification of sleep patterns revealed natural variation in sleep needs based on age, latitude,
genetics and culture averaging between seven to nine hours for most healthy adults. But absent clocks or
calendars, sleep historically adapted in seamless rhythm with seasonal solar sequences, its initiation
conveyed through gathering darkness while awakening followed cyclic solar brilliance.

Sleep’s Social Dimension & Community Synchronization

Additionally, anthropologists observe sleep’s profoundly social dimension throughout human history via
practices such as shared group slumber. Entire communities often retired around similar hours (apart
from anomalous rituals or night watch duty) as sleep initiation commenced, Because artificial light
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sources remained markedly dim or scarce prior to gas lamps, little incentive existed for segmented
activity or work routines overnight across populations relative to biological cues.

Rare instances of atypical light, such as lunar eclipses or aurora borealis, tended to evoke fearful or
confused reactions when occurring amid customary nocturnal darkness characterized by most human
existence preceding modernity. Even partial artificial light required active stoking unlike passive reception
of sunlight. Thus apart from outliers like lighthouse keepers, pre-electrified societies’ activity patterns
conformed firmly around pronounce solar sequences and seasons.

Ubiquitous Bio-Synchronization of Sleep Via Sun & Shadows

In sum, abundant multi-disciplinary evidence confirms sleep historically sustained an inviolable spot in
seasonal bio-regulations effecting human physiology and collective rhythms prior to te 19th century
advent of sustained interior and exterior artificial light. From GDP-elusive hunter gatherers to subsistence
village farmers, sleep held an irreplaceable role in health, learning, memory, mood regulation, immunity
along with circadian synchronization. Pre-modern peoples thus entrusted a full quarter to a third of
existence to habitual biologically-compelled rest significantly shaped by reliable daily and annual solar
cycles. And we now know prolonged sufficient sleep marked by such endogenous bio-synchronization
proved indispensable in fostering individual wellbeing and interdependent community welfare over
generations upon generations before humankind set about feverishly re-ordering solar cues with
flickering bulbs.

As review demonstrates, notwithstanding variance across cultures or epochs, sleep historically
predominated as biologically tethered phenomenon until electrification and industrialization mounted
introduction of zeigebers fundamentally challenging sleep’s hitherto reliable regulation. Recognition of
pre-existing patterns thus stands vital when evaluating subsequent disruptions by innovations enabling
illumination, activity and media engagement unbound by nightfall.

2.2 Disruptive Impacts of Early Innovations (Late 1800s-1950s) on Sleep

Incidental Sleep Disruption Accompanies Progressive Electrification

As reviewed earlier, endogenous biological factors chiefly regulated human sleep-wake cycles prior to
the late 19th century advent of interior electric illumination. By contrast, initial introduction of domestic
electric lights represented “zeigebers” exerting incidental disruptive effects by enabling human activity
after dusk. The sheer novelty of keeping indoor environments bright past sundown coincided with
medical reporting of initial shifts in sleep patterns within years of early home and public electrification.

Observations Link Electric Light to Delayed Bedtimes

Although lacking rigorous sleep monitoring tools, anecdotal observations by physicians, sociologists and
early chronobiologists linked uptake of electric light usage to moderately later bedtimes along with
truncation of total sleep span of 30-60 minutes nightly relative to pre-industrial norms. Subject self-
reporting methodologies corroborated such clinical interpretations indicating people indeed utilized later
hours for work tasks or socializing under newfound luminous conditions.

Early concern even emerged about long term health effects from sustained electric illumination and
attendant partial sleep loss. But lacking epidemiological data, cautions went largely dismissed as
residual technological skepticism. Still, by the early 1920s, measurable lifestyle shifts encompassed more
night owls working, reading and feeding after dark thanks to 4 decades of incrementally boosted home,
workplace and civic illumination.
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Radio’s Overlooked Sleep Disruption

The emergence of radio broadcasting brought networked audio transmission of news, narrative
entertainment and music into homes by the early 1920s with swift popular embrace. Yet historians make
limited mention of attendant secondary sleep disruption from availability of ambient audio long after
bedrooms went dark.

Nonetheless recent scholarship highlights how radio’s variable programing increasingly permeated
domestic spaces through the night as early adopters eagerly tuned in nightly. Such invisible electronic
infiltration incidentally enabled ongoing sensory stimulation for ears otherwise accustomed to stillness
after dusk.

Television Viewership Reshapes Family Evening Routines

The advent of television broadcast media from the early 1950s arguably inflicted the most pronounced
lifestyle transformation within a generation of any communication innovation since the telephone or
radio. Yet far beyond enabling visual entertainment and transmitting current events into living rooms, the
television’s swift societal saturation specifically overturned established patterns of daylight activity giving
way to steady nocturnal winding down.

Now channels competed for attention via ongoing night-time broadcasts eroding habitual family
evening disengagement in favor of more screen engagement. Predictably, initial research on television
viewing detected subsequent average decreases in sleep duration. But academic study remained sparse
even as late 1960s data showed over 90 percent of American households had welcomed the television
into daily life with peak viewership actually swelling after 8PM across age groups.

Unforeseen Sleep Deficiency Becomes the New Normal

Taken in summation, adoption of electric light, radio and television innovations over a compressed period
of under a century attended insidious, unintended sleep reduction side effects unpredicted by inventors
chiefly seeking to enable illumination convenience, broadcast entertainment and visual media
transmission. While likely deemed harmless initially, displaced sleep conceded to nightly artificial light
exposure and availability of audio and video stimulation emerges in hindsight as setting the stage for
chronically technology-deprived rest so endemic by the dawn of the 21st century.

Yet swaths of mild sleep loss went largely undiagnosed, untallied and culturally normalized decade after
decade. The sheer wealth of benefits such inventions furnished seemingly validated the then subclinical
trade-off of 30, 60 then 90 or more minutes of truncated nightly rest in exchange. But longitudinal public
health studies NOW confirm even modest, habitual sleep reductions exact heavy tolls compounding over
years and generations.

Thus in mere decades, electric media permeating society widely redefined normalized sleep sufficiency
while fostering dependency upon technology-derived alertness absent genuine overnight restorative
rest. By the 1960s, function despite sleep loss emerged as badge of resilience and industriousness.

Innovation theorists posit each new technology brings unintended effects along with intended benefits.
Indeed, initial introduction of electric illumination and electronic home media progressively disrupted
habitual sleep cycles by intervening with natural bio-regulatory cues for sleep initiation, duration and
optimal timing. Yet such trade-offs went largely undiscerned if not outright dismissed over generations as
harmless until twenty-first century longitudinal research illuminated mounting costs of pervasive
sleeplessness.
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2.2.1 Electric Light: Enabled lllumination but Disrupted Natural Sleep Cycles

Edison’s Light Bulb Revolutionized Night, Blindsided Sleep

Of all innovations transforming modern life, arguably none exceeded the light bulb’s impact reshaping
humankind’s relationship to the solar day. More than a conveniently accessed toggle for banishing
darkness, commercially distributed electric light fundamentally reordered work, socialization, family life
and rest around a false dusk promising illumination indistinguishable from daylight over any nocturnal
hour.

Yet grievous in hindsight, no careful reckoning of consequences accompanied this sudden overhaul of
solar cues long regimenting activity, feeding and crucially, sleep. Guardians of public health took decades
fully recognizing light as zeitgeber profoundly capable of disrupting that most timeless ritual of surrender
to nightly darkness—human slumber.

Overriding Innate Circadian Codes

By enabling abrupt, artificial obscuring of cues signaling circadian night, electric light effectively
hoodwinked innate human biology. The newly pervasive false dusk short-circuited genes orchestrating
physiological preparation for rest accrued over epochs when tracking sunlight proved essential for
survival. In place of gradual dimming, rooms now switched from bright to dark without transitional
warning of day’s end.

While cultures variably accredited moon cycles, seasons or deities for sleep’s mysterious dominion,
aggregate pre-modern existence corroborates external signals as governing sleep. Nighttime as humans
biologically recognized it all but vanished overnight as bulbs burned in defect of the solar rhythms innate
circadian biology evolved expecting without fail.

As Solar Day Frays, Sleep Suffers

Unforeseen initially, overriding the solar day’s biological sovereignty promised a dear price paid in sleep
steadily conceded across months and years as artificial light fused into 20th century lifestyles. What
suffering accrued went largely untraceable for decades against dreams of illuminating the world
nonstop.

still Chasing Adequate Rest A Century Later

A century hence as circadian researchers map electric light's suppression of melatonin and upending of
sleep, inadequate rest looms as public health plague strengthened by each innovation enabling
perpetual diversion from darkness.

Initial Harbingers Align Light With Altered Sleep

Even without precise sleep measurements, early 20th century medical accounts noted perceived
increases in “nervousness” and erratic sleep among factory workers enjoying longer exposure to
illuminated shift hours. The profound capability of light manipulating circadian sleep mechanisms stayed
scarcely speculated. Yet patterns emerged suggesting electric light in homes foster later bedtimes but
unchanged wake up times for occupational clocks ultimately carving into total sleep duration.

Gradual Sleep Cession to lllumination

Without 24-hour productivity accounting, sleep loss emerged as collateral damage to uncompromising
workplace schedules and increasingly electrified evenings as radio, phones and vehicular travel enabled
heightened nocturnal stimulation. Rest once dictated as reliably by the solar cycle as the harvest fell ever
more subservient to electric light promising to decorate, project sound, power transport and eliminate
nature’s inconvenience through every darkened hour.
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Shifting Cultural Values Commodify Wakefulness

As the throes of industrial revolution gave way to efficiency-obsessed commerce, cultural values shifted
from sustainability within ecological rhythms to maximization of productivity unbound by solar limitations.
Rest became resignified as recoverable lost time better dedicated to industrious output.

Rare voices cautioned whether artificial light promised harmless novelty or concealed a Faustian bargain
exchanging sleep vitality for perpetual activity. Lamenting “we are too busy to sleep,” prescient Victorian
era authors sounded initial alarms over displaced rest that still echo unresolved today.

Innovation rarely marches with restraint. Yet had assessors weighed likely tradeoffs between unending
illumination and biological sleep need from the outset of commercial electric light, societies might have
charted an earlier course correcting for displaced rest amid each newly marketable gadget distracting
attention from the setting sun.

Instead, normalization of technology colonizing the once reliably dark fourth of human life every 24 hours
proceeded absent regulatory scrutiny over intervening with evolved human sleep physiology. Only far
down the advent of illuminated nights did recognition emerge that natural sleep anarchically forfeited
may carry irrecoverable costs. For even visionary inventors failed predicting electric light promised more
than convenient utility but overt domination over nature’s temporal order at the dear expense of human
health.

2.2.2 Radio: Introduced Entertainment and Accessibility to Information at Night

From Static to Soundtracks: Radio alters acoustic ecology of sleep.

Long before streaming or iTunes playlists personally curated musical accompaniment to afternoon tasks
or evening relaxation, the wonder of radio pioneered broadcast media. Yet even as families marveled
gathering around the wireless, the infiltration of available sound into formerly quiet nights ushered
unforeseen consequences for sleep.

Once homes quieted apart from occasional phonographs, creaking floors or distant train whistles
puncturing stillness, bedchambers now admitted selective audio from afar as the midnight hour
beckoned tunes, talk and news unbound by solar cycles.

Nocturnal Sonic Shift

Transformation proved especially stark relative to pre-electric acoustic tranquility after sundown. Save
special ceremonies, night held privileged status for lack of stimuli prior to artificial light and modern
sound technology. Accordingly, no precedent informed projections of long term impacts from sustained
nocturnal audio beyond assumed harmless diversion.

But drifty decryption of distant station signals into the wee hours demonstrated early radio’s unintended
sleep disruption in action. Rather than fully powering down along with household bulbs, the radio
perpetually poised stimulation with the mere twist of a dial.

From Broadcasts to Bedside Alarm

As radio ceased novelty and grew commonplace from the 1930s forward with sets costing two weeks
wages, listeners welcomed ambient audio deep into domestic and even sleeping quarters. Initially
programming stayed limited to narrow broadcast windows ending reasonably before midnight.

Yet 24-hour stations inevitably multiplied to serve insomniacs and third shift workers. Meanwhile iconic
services like the BBC World Service initiated nonstop global news coverage targeting time zones
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worldwide regardless of local time. Thereafter, no hour proved unreachable by transmitted sound.

Select Night Music customary

Over generations, portable units migrated bedrooms for sleep accompaniment programming with timers
to prevent all-night play. By mid 20th century radio’s infiltration of the overnight soundscape grew widely
accepted and even intentional via stations catering to sleepless ears against silence.

Subtly though substantially, maintaining continuous or intermittent access to information, speech or
music while trying to initiate sleep became newly normalized. Yet clinical researchers would soon
correlate bedtime radio usage with disrupted sleep architecture and disordered rest.

Priming a 24-Hour Sensorium

Even before empirical sleep research spotlighted detriments of night radio usage, public fascination with
ensuring constant access to broadcasts revealed appetites for around-the-clock auditory stimulation.
Once revolutionizing access to programs while awake, radio primed psychological expectation for
continuous electronic sensory intake across sleeping hours once only characterized by stillness.

Much as electric illumination paved over natural cycles of light and dark, radio etched pathways toward
present assumptions of perpetual seamless media nourishing minds and mood well after midnight. But
such insidious conditioning to welcome media stimulation absent reflection over biological need for
quietude appears non without grave tradeoffs exacted in sleep continually disrupted ever since.

Hailed for opening channels of mobile connectivity, radio also eroded spatial-temporal divides previously
segregating nighttime quiet from human chatter and music. Thereby the revolutionary medium subtly
but substantially reconfigured the cradle of sleep to admit more disruptive disturbance masquerading as
soothing companionship.

Promising both connection beyond isolation yet intrusion upon silence, radio broadcast media ushered in
a conditioning for perpetual consciousness of events and earworm melodies. Inside decades what began
airing as occasional night fare over the public airwaves amplified into billions of personalized playlists
pouring endless tunes over 21st century ears whether to energize exercise or innocuously accompany all
phases of life—including rest predictable interrupted as result.

2.2.3 Telephone: Enabled Late Night Communication

Alexander Graham Bell’s Talking Telegraph Seed’s Sleep’s Slow Subversion

Among innovations pioneering modes of audio transmission across distances, Alexander Graham Bell's
19th century “electrical speech machine” proved the first fostering intrusive nighttime interpersonal
communication undeterred by solar rhythms. Yet no caution accompanied futurists’ cheers that distance
collapsed via Bell's talking telegraph set to redefine human interactions henceforth through instant audio
messages usable anytime thanks to scant reliance upon natural light.

Few foresaw innate cycles of sleep and waking risked subversion from enabling effortless chatting well
past sundown. Only years into residential telephone adoption did early linkages appear between
increased bedtime calling and disrupted rest. Thereupon emerged the earliest strands of tech-enabled
conversational intimacy enabling late night talk soon correlated with abbreviated, erratic sleep.

Novel Night Connections
Unlike noisy factories operating through dark hours, telephone use originated largely from within
households or local exchanges, thereby providing means for domestic communication independent of
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daylight. Right away operators connected night calls, if still marked as atypical. Nonetheless availability
spawned early data showing users particularly women occupying lines into the late hours.

Already by the early 1900s both the technology and social acceptability for nighttime “reassuring calls,”
theoretically to combat isolation or insomnia became normalized despite telephone access then limited
to wealthier households and urban exchanges open overnight.

Proliferating Lines, Mounting Connections

As telephone network infrastructure and residential affordability greatly increased from the 1920s onward,
so too rose documentation of subscribers regularly engaging lines into early morning. Ethnographic
studies chronicled intimacy and argument equally crossing distance after hours enabled by telephone
access spanning more income brackets.

Yet only by mid 20th century when household telephone saturation exceeded 50 percent across Western
societies did systematic sleep studies correlate phone access and bedside ringing with mounting
instances of fractured sleep architecture, decreased sleep efficiency and complaints of daytime
exhaustion tied to lengthy night calls.

Exchanging Rest for Connection

Still, assumptions prevailed that convenience of telephonic communication justified minimal sleep
disruption given qualitative accounts of reduced anxiety or isolation thanks to late night conversations.
Like artificial lighting promising liberation from solar constraints and radio welcoming entertainment
around the clock, tradeoffs again tilted toward innovation over natural biological rhythms. Nighttime
telephony rapidly emerged as a cultural norm and prerequisite for social currency.

Predictions of complete erosion of night as separate sphere given 24-hour connectivity no longer
seemed hyperbole by the early 1960s across societies saturated with telephone lines. Instead, sleep
routinely conceded hours talking and listening as awakened callers expected no hesitation picking up
bedside receivers.

The More Lines, Less Rest Calculus

History reveals no pause examining whether burgeoning telephone ownership enabling cheap night talk
posed unforeseen risks to individual rest and population health from channeling communication
afterhours akin to daylight despite biological need to sleep. Quite opposite, telephone efficiency
benchmarks focused chiefly on maximum call volumes and ever quicker connection speeds with
planned reliability improvements allowing uninterrupted around-the-clock calling.

Thereby telephone engineers building infrastructure supporting continual global transmission of the
human voice excelled at their charge yet remained oblivious regarding unintended health costs incurred
from achieving nonstop access also filling former wee hour silences.

Innovation theory acknowledges perils accompany progress absent careful impact review before
consequences accrue. The rapid, celebrated trajectory of the telephone by mid 20th century as essential
appliance seemingly validating 24-hour social and commercial coordination mirrored prior first order
effects eclipsing second order impacts upon health. Yet repercussions surely simmered as lost sleep
compounded while intimacy traded across wires kept conversations flowing after the midnight hour
every additional year. For once roused by a bell rather than the sun, sleep so often stirred proved ever
more elusive with each added ring after dark portending another call.

© 2024, PUMRJ | PU Publications | DOI10.5281/zenodo.11179796 Page | 93



‘55 Partners Universal Multidisciplinary Research Journal (PUMRJ)

Volume: O1lssue: 01| April-May 2024| www.pumrj.com

3. PROLIFERATION OF SLEEP DISRUPTING TECHNOLOGIES (1960S - PRESENT)

3.1 Television

From Single Show to All-Night Binge: Television Steals Sleep in Stages

Following radio and electric home lighting, the rapid mid-20th century diffusion of broadcast television
media into households proceeded as predictably as grandparents’ dismay over the television
supplanting familial conversation after supper. Yet unlike previous technologies enabling night
stimulation tied to work tasks or audio content, the highly stimulating and addictive nature of the
television foretold substantial risk for commandeering time otherwise allocated to pre-bed relaxation or
sleep itself.

As early epidemiological research unveiled linkages between television viewing, especially in evening
hours, and sleep loss, profit motives supercharged media expansion across channels, available hours,
screen sizes, portability and streaming on-demand content to enable perpetual television consumption—
often directly at the cost of sleep.

Primetime Dilutes Prime Sleep

Although the earliest broadcasts rarely extended beyond 11PM, pressure for ratings to justify ad pricing
prompted ongoing expansion of nightly programing to capture audiences after dark. Initially, widely
watched content skewed toward family unity. But segmentation strategies goosed offerings catering
young adult preferences for riskier late shows stretched toward midnight and beyond.

Thereafter, few segments of viewers (including children) found screens darkening before their usual
bedtimes unless parents imposed strict limits. The relentless prime time creep eroded previous
expectations to power down entertainment media in deference to school or work clocks. Bright screens—
and their stimulation—stubbornly refused to halt when biology said sleep proved necessary.

Trading REM for Primetime Dreams

As multiple broadcast and cable channels flickering 24 hours upstaged moon cycles or sun positioning
as cues for humans’ proper bedtimes, sleep researchers noted pronounced declines in average sleep
duration within generations of television’s normalization.

Both children and adults reported staying up significantly past accustomed bedtimes when engaged
with specific programs or channel surfing absent time limitations on nightly viewing. Sequential
decreases particularly in critical REM sleep critical for cognition and health accrued in lockstep with
unlimited access to screen stimulation after dusk.

Bingeing Burns Midnight Oil

The early 21st century digitization of video content via platforms enabling on-demand binge watching of
television series magnified risks of viewer engagement trumping overnight rest. Freed from broadcast
scheduling constraints, the very medium and marketing of streaming television fostered screen
engagement without boundaries across evenings and overnight hours—often directly contradictory to
healthy sleep needs.

So long as the Wi-Fi flows, modern television binging inflicts measurable deficits the following day in
attention, learning, and analytical skill from cumulative partial sleep deprivation while viewing
consecutive episodes. Yet the promise of conveniently accessible, unending visual entertainment reliably
overrides biological sleep drives until exhaustion sets in. Only then do bleary-eyed, sleep starved
watchers reluctantly power down and pass out—at least until the next autoplay countdown rouses their
fatigued focus on fictional escape once again.
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From early research revealing sleep shortened due to evening news or late night talk shows to current
computer mediated television streaming linking bedtime video viewing with symptoms of clinical
insomnia or next day drowsiness even among adolescents, sociological and medical evidence converges
regarding technology-enabled television undermining sleep predictably over five decades-often by
design to boost ratings and now subscriptions.

Thereby at each stage television’s proliferation across broadcast and digital platforms illuminates
commercial priorities superseding considerations for audience health or performance costs from the very
predictable sleep loss tied to unlimited availability of bright, stimulating screen media after dusk. Simply,
innovation incentivized 24 hours of programing too often steals sleep with impunity.

3.2 Mobile Innovations

Untethered Devices, Unbounded Sleep Disruption

The turn of the 2Ist century unleashed unprecedented modes of mobile communication. Freed from
landlines, individuals adopted cell phones, then smartphones and tablets enabling constant connectivity,
entertainment and work unconfined by cables or location. Yet skirting wired connections to walls came at
the cost of sleep continually disrupted by 24/7 mental engagement with pocket sized portals ensuring no
moment of potential boredom needed withstand while awake—or trying to sleep.

Once merely a telephone shed cords, the rapid rise of multifunctional mobile computing and broadcast
devices represented “zeitgebers” bombarding users with alerts, notifications and activities incompatible
with timely sleep. Instead of consolidated desktop machines shutting down for the night, ubiquitous
smart devices now permeate bedrooms with perpetual enticements preventing healthy sleep cycles.

Pagers Puncture Sleep

As early as the 1990s, wireless pagers gained adoption across trades allowing messages sent remotely to
mandate prompt contact unbounded by proximity to landline phones. Soon pagers migrated from
occupations to pockets as personal devices summoning communication at will.

Among first mobile devices infiltrating evenings and bedrooms, pagers demonstrated acute intrusion on
sleep quality and duration as users felt compelled or outright contracted to reply to pages within
assigned windows including overnight. Thereby sleep science documented the initial phase of mobile
messaging disrupting quiescence after dusk.

Smartphones Subtract Sleep

The disruptive trajectory accelerated with swift adoption of full featured mobile phones and multi-
function smartphones from the 2000s forward. Where pagers enabled singular targeted intrusions,
mobiles invited spam-like barrage of alerts, rings and notifications by the billions. Suddenly no moment,
location or activity—including bedtime—stayed shielded from potential disruption by these nagging
attention schematics.

Sure enough, expansive research on mobile phone use links obsessive nightly checking of devices,
regardless of calls or messages, with broad sleep interference. The compulsion to scroll feeds, type replies
or scan headlines well after entering bed now commonly delays initial sleep onset by over an hour nightly
on average while degrading sleep architecture vital to restoration.

Tablets Tamper with Teen Sleep
As smartphone penetration reached into adolescent peer groups research unveiled pronounced mobile
device associated sleep loss now evident in younger groups. Beyond later bedtimes from socializing or
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gaming, teens widely adopt mobile media into overnight hours usually reserved for crucial growth and
memory consolidation needing consistent uninterrupted rest well before midnight.

Although parents largely underestimate child sleep disruption from mobile engagement, studies
quantifying deficits shows sleep curtailed by an hour or more nightly with cascading effects on cognition,
learning, behavior regulation and driving safety for cohorts immersed in perpetual portable connectivity.
Simply shutting off devices at a reasonable hour proves challenging if not impossible for many youths
heavily habituated to sleeping adjacent to illuminated notification portals keeping FOMO alive as REM
sleep suffers.

Across two decades, steady enhancements making each generation of mobile devices more
indispensable attend mounting collateral loss of sleep now recognized as both acute nightly and lasting
developmental impairment over years compounding myriad physical, mental, emotional and social
costs. Whereas the bedroom once sheltered a sanctuary for sound rest, permeation of beckoning mobile
hardware stubbornly sabotages sleep in open defiance of biological imperatives. Thereby sleep
disruption has emerged the public health parallel of carbon pollution as a largely disregarded byproduct
accompanying the meteoric rise and planned obsolescence of feel good mobile innovation. The question
thus looms whether societies will act swiftly to curb devices from depriving wellbeing, or continue chronic
tolerance of sleep stolen by screens night after night after unnecessary night.

3.2.1Pagers

The Humble Pager Ushers 24/7 Intrusion

Long before mobile phones unleashed perpetual avalanches of disruptive notifications, the once humble
pager originated portable summons enabling unwelcome nocturnal intrusion. Though scarcely memory
now, paging technology laying groundwork for anytime, anywhere wireless messaging likewise cultivated
expectations of round-the-clock human access threatening necessary sleep.

By granting communication channels able to traverse previously enforced silences after-hours, pagers
corroded norms and biological needs for reliable daily periods of sustained quietude without
technological mediation. Thereby the convenient pager also eroded age-old sanctuary from audio
disruptions after dusk in opening initial pathways to present tech-enabled sleeplessness.

Nocturnal Nudges Introduced

Even the crude pagers of mid 20th century relying on broadcast radio signals represented first handheld
mass adopted devices affording remote coordinating of communication absent the receiving party's
conscious initiation or consent. Therein pagers introduced novel capability for one-way insistence upon
urgent conversations unbound by office hours or spatial location privacy.

Once the exclusive realm of emergency services, affordable paging technology diffused rapidly across
trades people, executives and eventually teenagers by the 1990s. Suddenly short text could impose
prompt notification and callback demands at the pager owner's fixed number. The 24 hour paging
infrastructure thereby ensured loud nocturnal summons and sleep puncturing callback obligations.

Sleep Disorders Linked to Overnight Pages
It took little time from the pager’'s mainstreaming for medical literature to correlate overnight paging
alerts with detectable sleep loss and diminished daytime performance from fragmented rest.

Field research unveiling the extent of sleep disorder prevalent among high demand pager carrying
managers and physicians constituted some of the earliest tech-induced insomnia data. It seemed pager
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proliferation allowing round-the-clock coordination constituted sleep disruption delivery as byproduct.

Rest Unpacked for Constant Accessibility

Nonetheless cultural infatuation with perpetual access, coordination, and mobility afforded by pagers
rationalized the burgeoning 24/7 work cycle and urgencySan signaling. Sleep science concerns went
largely ignored over business promised by always on communications. The few among early tech
analysts cautioning against biological vulnerabilities inherent to overextending connectivity absent
appropriate periods of full detachment found scarce traction beyond clinical journals.

Still those initial investigations into health costs traceable to carrying pagers presaged all too accurately
the present tech landscape of unceasing smart device stimuli and attended sleeplessness now near
ubiquitous. The forecast peril involved converting natural nocturnal silence and solitude highjacked by
any innovation enabling effortless mediation across such necessary respites proved tragically unheeded.

Frenzy Trumps Fatigue Each Time

Where prior communication devices like telephones or later mobile phones required at minimum distinct
dialing gestures to activate connections, pagers inflicted more passive yet still abrupt disruption via
asynchronous notifications benefitting senders indifference to recipients timing, context or privacy.
Thereby while pagers skirted conversational demands, they optimized capability for one-sided summons
and logistical imposition through all hours. For sleep research purposes variations mattered less
alongside 24/7 availability.

Once adoption spread sufficiently within social circles and the wider marketplace of services, refusing
pagers proved inconvenient if not professionally untenable. As innovation often follows, individual health
preferences readily surrendered to normalization of device-enabled coordination promising to squeeze
efficiencies from each hour awake and asleep alike.

3.2.2 Mobile Phones

The Greatest Sleep Saboteur Ever Sold

If the 1990s pager primed mobility-enhanced 24/7 intrusion, the rapid successor diffusion of feature
phones and smartphones ensuring constant connectivity unleashed full-blown epidemic sleep disruption
still crescent doing today.

Numbering over 6 billion worldwide by 2020, mobile phones represent the most widespread personal
technology in history, surpassing desktop computers in under a decade while fusing multipurpose mini-
computer functionality with internet access and perceptual addiction reinforcement via programmed
intermittent positive rewards.

This “do everything minus sleep” apparatus accompanying the average citizen nearly continuously
henceforth constituted unmatched interruption infrastructure able to fracture sleep routinely in defiance
of biological needs.

From Flip Phones to Sleep Crisis

In under two decades, mobile phones progressed from sparse pager replacements to refined pocket
portals granting unlimited access to entertainment, information and communication absent barriers of
location, sunlight or time of day. Early associations of subtle sleep disruption compounded as exponential
advances made devices continually less rest-compatible.

Yet uproar over lab confirmed links between phone use, especially in evenings, and chronic diminished

© 2024, PUMRJ | PU Publications | DOI10.5281/zenodo.11179796 Page | 97



\g', .’""I'»-
%{'% Partners Universal Multidisciplinary Research Journal (PUMRJ)
¥

Volume: O1lssue: 01| April-May 2024| www.pumrj.com

sleep quality sounded naive by Web 2.0 launch. Tech celebration drowned medical warnings as users
willfully steered devices into bedrooms for pre-bed browsing foretelling statistics showing most citizens
now sleep adjacent to illuminating screens.

Your Phone. Your Choice?

As users migrated phones from occasional road use to constant pocket carriage and multiple daily
sessions, habitual overnight engagement visually stimulated minds, trained inability to sustain cognitive
quietude, and ensured sleep sabotaging blue wavelength light pulses prior to attempting rest.

Yet warnings went plainly ignored in service of participation in perpetually updating digital realms
accessed via irresistible touchscreens. By 2018 over half of phone owners first and last daily engagement
occurred lying in bed. Though users described phones as stress inducing and admitted adverse impacts
on rest, usage relentlessly increased after dusk anyway.

Insomniac In Your Pocket

Despite astronomical rise in diagnoses of technology enabled sleep disorder, deterrence stayed scarce
over the second decade of smartphone ascendency. Neither individual accounts of apparent
dependency on short reward cycles of notifications nor sociological studies confirming sleep duration
erosion changed norms.

The dilemma emerged of a culture overtaken by ubiquitous hardware and software deliberately
designed for maximal addiction potential operating without restraint via the very portal promising sleep
and health restoration. Meanwhile screenifyied adolescents faced long-term neurological implications
from synaptogenesis shaped by total mobile immersion at ages formerly attaining neural pruning and
consolidation primarily during pre-midnight sleep.

Rest, Irrelevant

The ultimate victory of consumer electronic capitalism emerged total strategic and infrastructural
mobilization to render whole generations tech dependent through all phases of life including biologically
necessary sleep. By 2020 average citizens realized they were indeed locked to phones interrupting sleep
at levels destroying health yet proved behaviorally incapable to meaningfully limiting night usage
enough to recover restorative rest even briefly.

A matrix of physiological addiction, social anxiety, luminosity induced melatonin suppression, and
hypnotic screen attention hijacking insured phones owned human sleep cycles, not vice versa. With
technology CEOs banning screens from their own kids after work, direct phone enabled sleep sabotage
had normalized among users remaining largely oblivious or apathetic regarding ramifications so long as
enjoyment and convenience momentarily sustained.

The insidious overnight phone grip thus tightened by design even as crisis understanding of societal
sleep deficits linked phones to civilizational burnout. Still too few proved able forgo digital dependence to
prioritize undisputed biological imperatives for dark, quiet, uninterrupted sleep.

3.2.3 Internet and Social Media

When 24/7 social Eclipsed Shuteye: How Web 2.0 Dimmed Sleep for Generations

If mobile phones and smartphones initiated sleep’s high tech sidelining, the social web's rise threatens
outright extinction for the well-rested life. By revolutionizing real-time information creation, identity
performance, micro-affirmation and relational tethering via addicting apps and sites trapping gaze, Web
2.0 and its ilk encroached sleep up to complete elimination.
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Now more than a tool, the social internet surpasses tobacco, fast food and gambling in hijacking brains
against self-care duties like quality sleep. As users compulsively seek quantified visible validation through
screen portals to digital social spaces, biological needs obeying solar cycles capitulate any time one
more notification glows.

FOMO Over Fidelity to Sleep

Even Friendster’s 2002 debut Americanizing Asian social networking stirred fears of erosion in face to face
relating. Yet when Facebook expanded US. college campuses, then internationally, average sleep
durations indeed declined measurably alongside statuses updated.

Thereafter FOMO inspired bedtime social peeks gave way to full blown overnight site obsession. Clinical
diagnoses soared of technology enabled insomnia and excessive daytime sleepiness among students
habitually staying up late to digitally socialize at the cost of academic and physical health.

Bedroom Integration

By 2016 the average teen and adult scrolled social feeds one hour before attempting sleep with
comparable usage resuming upon morning awakening. Significantly, access skyrocketed via the same
smartphones charging bedside also emitting melatonin suppressing light wavelengths from vibrantly
illuminated night reading.

Predictions of circadian chaos once electronic friend mingling merged fully with bedrooms during
vulnerable sleep times now materialized at scale. Still users proved helpless resisting social sites
siphoning sleep by design.

Relentless Dopamine Lure

Sociologists posit social media succeeds evolutionarily by satisfying age old social drives like inclusion
and desirability but through artificial screen interfaces and quantification offering efficiencies nature
perfected over millennia. What took tight kin units now digital crowds promised anyone willing relentlessly
refresh.

Therein the reward lure of notifications, validating commentary, and positive measurable metrics in
exchange for sustained site usage hijacked sleep once happening naturally to overnights consumed
browsing. Prominent early investors like Facebook’s first president openly conceded the platform
consumed attention and time at dear cost its founders accepted to achieve scale, user retention and
profits.

Rest Assured, Being Left Out Looms

24[7 social Forever Changed Sleep and Society

In realizing global online networks enabling real-time mass sharing of intimacy, identity and minute to
minute existence absent barriers, sleep sank as obsolete before brilliance promising perpetual
communal belonging uninterrupted by something so trifling as darkness.

In remarkable irony, by the arrival of 2020 hindsight regarding the snowballing unintended public health
consequences from chronic partial sleep loss, dependence on round the clock digital engagement felt
irreversible for a generation of digital natives already sleepwalking through early adulthood with grave
psychosocial dysfunction and emotional carnage tracing to overly online upbringings.

For having prioritized 24/7 validation connection over fidelity to natural bio rhythms, society gained
frazzled selves struggling without digital crowd assurance. And there rippled implications still coursing
through families, education, careers, democracy itself as chasms widened between those able sleep
away devices and those whom one more check-in always beckoned.
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3.3 Analysis of Disruption of Natural Sleep Cycles and Duration

How Innovations Colluded to Crash Sleep in Four Acts

In retrospect, the chronology appears almost scripted. As increasing intervals of earth’s routine solar
transition from light to dark became artificially illuminated then flooded by screens, human sleep first
grew disrupted, then degraded, before collapsing almost completely for those immersed in perpetuity
online.

This analysis traces technological intrusion across four phases dismantling collective expectations for
nightly sleep comparable to ancestral patterns preceding industrialization. Thereby the tale emerges of
sleep continually infringed, then shrinking, shrinking deeper and for some, vanishing entirely.

Act I: Darkness Delayed, Sleep Infringed

Tribal and ancient knew no split existence between worlds illuminated and dim. Come nightfall marked
by celestial cycles, collective rest commenced untethered to quantitative account. Kerosene then
Edison’s bulbs lit frontier homes delaying surrender to sleep slightly, yet steadily in proportion to adoption.
Radio broadcast and telephones enabled selective night utility and connectivity.

Still most societies maintained norms upholding sleep beyond sufficient hours for broadly intact health
and function. Displacement accumulated slowly against biological baselines developed over eras sans
lighting, entertainment media or nocturnal phone summons. Early warnings emerged but economic
priorities prevailed in utilizing each innovation’s utility. Thereby sleep conceded margins though retained
general cultural respect for duration sufficiency.

Act lIl: Darkness Dismissed, Sleep Severely Shrinks

What modest displacement inventions delivered the burgeoning small screen media age accelerated
drastically. As television fostered video's infiltration of evenings through overnight broadcasts alongside
tables lit with coffee and cigarettes, sleep took a sharp blow from screen competition in living rooms then
bedrooms pushing programming toward 24 hours. Mobile phones further tempted triviality and addiction
distracting bedtime routines while granting connectivity absent solar limitation.

Soon screen media worked hand in glove dismantling cyclical solar cues signaling rest while training
pleasure reward seeking through passive night viewing or active smartphone peeking. Thereby sleep first
fractured, then shrank pronouncedly for multitudes meeting neither minimum daily sleep quantities nor
quality sleep efficiency standards amidst unbound distraction.

Act lll Darkness Disdained, Sleep Scarce for Most

The social web’s explosive advent delivers thus far the most body blow to healthy sleep as users grow
convinced no updates or connections should wait for dawn. Instant information gratification succeeds
overnight at scale.

Worse, portals like Facebook or Youtube feature bottomless content by the billions of posts promising
compulsively clickable surprise and validation if one more scroll precludes sleep. Thereby FOMO
disparages darkness needed for restoration while mobile web access ensures melatonin remains
suppressed. Soon sleep scarcity plagues entire societies now dually light polluted and obsessed to
psychopathology with 24/7 screen engagement trumping life’s every other necessity.

Act IV: Dark Inconceivable, Sleep Vanishes

The totality of disruption across innovations killing cyclical cues for when to rest now gives rise to
disproportionate disease morbidity and burden among affected demographics like adolescents no
longer ever severed from the digital intravenous of continual contact, beauty metrics and career angst
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sustaining anxiety disabling natural sleep biology itself.

A subset now sleeps scarcely minutes or hours most nights, never achieving any sleep efficiency as
minds remain tethered to portals promising satisfaction of ancient worries but at certainty of rest
sacrificed long enough to trigger bodily dysfunction then failure. These ‘dead wake’ embody an extreme
yet logical outcome from normalized defiance of natural solar dark needed for human health and sanity
complete.

Thereby from dim to brilliant, calm to cacophony and placid to addicting, the last two centuries of tech
reveal in phases the slow motion sleep train wreck still unfolding through societies now overwhelmed by
glow promising connection. But evading darkness indefinitely courts consequences no scientist yet dare
defines of a future lacking night entirely.

4.IMPACTS AND IMPLICATIONS

4.1 Health Consequences Such as Increased Obesity and Disease

Fitful Rest’s Steep Health Costs

Beyond immediate daytime fatigue and cognitive impairments from partial sleep loss, chronic sleep
curtailment over years inflicts devastating physiological damage underpinning many modern epidemics.
As electric light and screen based devices progressively colonize evenings once signaling rest,
subsequent generations face broad declines in baseline health plus magnification of risks for major
diseases.

Sleep Disruption’s Multisystem Havoc

Immune resilience, tissue repair, metabolic regulation, anti-inflammatory processes, cellular waste
clearing, and hormonal calibration all depend profoundly on ample quality sleep recurring nightly.
Contemporary sleep science proves no system within the body escapes harm over years sleep deprived
by staying plugged into screen stimulation after dusk.

Incremental sleep disruption over merely days begins degrading cardiovascular function, glucose
metabolism, appetite signaling, and emotional control while suppressing immune weaponry defending
against infection, malignancies and chronic ilinesses often proliferating after midlife.

Cardiometabolic Diseases Escalate

Unsurprisingly, epidemiological data over recent decades directly correlate decreasing average sleep
durations with negative public health outcomes across populations. The obesity epidemic worsens in
parallel to rising ambient evening blue light and screen immersion disordering natural circadian rhythms.
Upward trends also trace More children suffer obesity along with type 2 diabetes formerly rare until
juvenile sleep patterns eroded through tech device habits.

Moreover, metabolic dysfunction and body weight aberrations often emerge earlier now during crucial
development windows for establishing healthy homeostasis later dependent on years of consistent
plentiful sleep.

Cancers Fuelled by Sleep Loss

The immunological turmoil and hormonal imbalance from accumulated sleep debt also drive
pathogenesis of diverse cancer types. Night shift workers with circadian disruption suffer higher risk and
poorer prognosis for common malignancies. Separately melatonin suppression by light at night
independently abets disease progression in animal models.
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And larger epidemiological studies consistently associate chronic short sleeping with increased
incidence and worsened outcomes across breast, prostate, colorectal and other prevalent cancers as
sleep disruption enables genetic mutation and tumors more readily metastasizing.

Mental Health Deteriorates

Perhaps the most insidious, sustained sleep deprivation hidden behind screen stimulation places mental
health at grave jeopardy. Anxieties spike and mood disorders worsen from destabilized limbic system
functioning without sleep facilitating neurochemical homeostasis. Attention deficits, impulsiveness and
aggression chronically rise among those habituately not sleeping adequately, especially adolescents
actively stimulating minds up to bedtime via social media or gaming.

Later adulthood reveals even more pathology traceable to accumulative years raised in screen
dominated environments rife with sleep sabotaging light and activities at all hours. Therein the life course
wears away wellness across aging bodies and minds alike.

No Escaping Exhaustion

The dire result stays unavoidable: fatigue, infertility, cognitive lapses then decay, atherosclerosis,
healthcare crises from organ failure, and epidemics of diabetes, dementia and emotional collapse testify
to fast eroding sleep. No cure exists sufficient to rescue health or longevity absent prioritizing natural,
routine sleep before midnight most nights without tech intrusion.

Thereby innovators and early adopters unleashing circadian confusion and tech dependence
inadvertently cultivated lasting harm through successive generations exhausted by electrified
environments hostile to the dark essential sleep all bodies require no matter the century.

4.2 Decreased Productivity and Public Safety Issues

When Sleepless Societies Lag: Economic and Safety Costs Proliferate

Beyond driving preventable illness, sleep loss degrades daily functioning from basic cognition to
emotional volatility to motor performance deficits jeopardizing safety for sleep deprived individuals and
communities.

As screen immersion displaces pre-bed wind down for sufficient rest nightly, economic aftermath
manifests in trillions yearly in losses attributable to slowed workflows, disability claims, and medical
related absenteeism.

Separately, vigilant attentiveness and quick reaction times essential for safe transit,equipment operation,
and medical procedures suffer acute compromise from inadequate rest daily let alone chronically.
Thereby public safety risks compound toward catastrophe without interventions ensuring restored
baseline sleep.

The Personal Productivity Plummet

Within solitary professions from computer coding to academics research and writing, partial sleep loss
reliably slows output and raises error frequency. Whether simple typing, complex problem solving or
conceptual formulation, each measure of productive flow diminishes beyond estimated 50-70% optimal
function for a given sleep deprived individual.

Predictably overall workplace productivity contracts sharply at the societal level once chronic sleep
inadequacy spreads across employment sectors. Even simple manual labor proves not immune with
operative fatigue liable for avoidable quality defects and repetitive strain injuries that increase
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absenteeism, staff turnover and training costs. Knowledge industries suffer worse stagnating creative
flow.

Systemic Economic Aftershocks

Industries laden with shift work hostile to circadian well being already suffer disproportionate disability
claims, sick leave usage and low job tenure raising employer costs. But inadequate rest creeps from
overnight factory staff to financial analysts making impatient decisions without sleep restored mental
clarity. Thereby economic aftershocks multiply from the direct medical expenses soaring in an exhausted
populace to indirect productivity losses percolating across boards.

With culture celebrating all nighters common, reversing productivity setbacks from sleeplessness grows
impossible without top down workplace interventions demanding demonstrable employees achieve
regular sufficient rest. For once commuting motorists and medical decision makers share sleep deprived
impairment alongside stressed engineers, devastation follows unless accountability insists otherwise.

Accidents Inevitable

Transportation industries remained keenly aware accident risks escalate from employee fatigue given
public calamity potential from a single lapse of attention. Yet still truckers, flight teams, dispatchers,
conductors and often pilots endure misguided occupational cultures celebrating sleep deprivation
endurance over biological limits. Only strict scheduling checks and monitoring practices reigned in
catastrophes as technological consumerism eroded baseline sleep for professionals handling heavy
equipment or weather decisions overnight.

Beyond transit staff, patients suffer dire consequences when medical residents working extreme shifts
prescribe the wrong medication dosage and surgeons lose precision midway through lengthy
procedures from accumulation of days without sleep. Until policies definitively ensured all such vital
service people logged adequate rotation rest periods, no amount of training safeguarded fully against
accidents with massive property damage, severe injuries or fatalities tied to common shiftwork or on call
induced exhaustion.

Sleepless Kids Unsafe Kids

Additionally, parents and educators require consideration regarding preventable youth safety incidents
as technology saturated upbringings universally undermine healthy sleep. Increased daytime sleepiness
impairs adolescent insight, forethought, mood stability and impulse control--each flaw able to
separately or in combination enable patterns of delinquency, rule-breaking, self harm, interpersonal
violence or reckless behavior absent adequate rest nightly.

As schools begin appreciating banned mobile devices optimizes sleep, behavior and grades, injury
prevention likewise relies upon kids securing regular early good sleep without tech intrusion.

No Free Lunch Napping Allowed

Combined economic and safety liabilities amass into the billions from culturally embedded tech enabled
sleep loss until policy makers enact reforms targeting strong incentives for general public education
about sleep health alongside cross sector accountability measures to ensure entire industries reward
employees maximizing regular sufficient rest. For history documents in painful costs the folly of imagining
persistence despite fatigue leads to durable productivity or safety without eventual devastating incidents.

4.3 Consideration of Policies and Cultural Norms to Restore Priority of Adequate Sleep
Reawakening Cultural Respect for Rest
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Societal course correction regarding sleep demands both cultural value shifts and policy measures given
near total ambient disruption of pre-industrial sleep patterns by tech-fueled 24/7 worldwide economies.
As screens overtaking evenings institutes chronic sleep deprivation the norm, only multidomain efforts
reinstating sleep as biological necessity may sufficiently curb device stimulated bedtime attention theft
enabling regular, early and sufficient restorative rest consistently.

Grassroots: Public Messaging to Reframe Sleep

Given the present scale of tech device integration into modern bedrooms, homes and civic spaces, sleep
hygiene education deserves urgent amplification over mass media, community channels and medical
settings. The basics of sleep needs across demographics wants consistent public messaging alongside
motivation building so families, kids and adults choose restricting evening device usage for optimal rest.

School sleep leadership focusing educational outcomes can reinforce household prioritization of sleep
and counteract social pressures keeping bedrooms brightly illuminated around clock. Accurate
information paired with health motivation remains essential to cultural attitude shifts supporting daily
sleep sufficiency amid pervasive digital diversion.

Top Down: Policy Support for Routine Adequate Rest

As public understanding grows regarding sleep essentials, policy actions must additionally enable
systemwide incentives and structural changes favoring sleep compliant lifestyles given the present
landscape of nearly universal tech immersion.

Various interventions show promise in early trials including:

Delaing academic start times to fit teen chronobiology.

e Taxincentives tied to employee sleep health indices.

e Restricting evening non-emergency digital work communication
e Zoning of light and noise polluted residential areas.

e Scheduling physician care optimizes sleep opportunities.

Additionally strict removal of mobile devices from classrooms and bedrooms for ages under 16 promises
measured IQ and focus improvements within weeks alongside families reinstating screen free pre-bed
wind down routines centered on sleep - not scrolling.

Hardest of all remains consensus around device use generating direct dopamine payoffs routinely
trumping natural sleep drives. Until cultures coalesce around abstaining from screen integration into
sleep spaces, political will struggles uphill against highly addictive socially condoned mass tech habits
undermining rest.

Sleep Sanctity as Social Responsibility

Scientists model restored baseline sleep across societies substantially lowering obesity, cancers,
emotional disorders, and cognitive impairment presently concentrated where tech invasion of sleep
proves acute. Thereby establishing community level norms and household policies helping members
retain healthy sleep patterns constitutes vital social responsibility in an age beholden to flashing devices
above biological needs.

With delirium and mortality risks known to accelerate from chronic sleep loss, reasonable regulation of
light, noise and digital stimulation warrants comparison to other public safety values like restricted
smoking, safe water access or epidemic airborne illness prevention for its overdue protection of human
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functioning now acutely threatened by 24/7ocieties dismissing the solar rhythms dictating sleep.

5. CONCLUSION

5.1 Ssummary of Historical Progress of Disruptive Technologies

Innovations Outpacing Nature: A Legacy of Unwinding Rest

Tracing episodic sleep disruption across centuries reveals a recurrent pattern of celebratory adoption for
technologies promising convenience, connectivity and luminosity eclipsing prudent evaluation of second
order effects upon health. Thereby posterity inherits unintended consequences from pinned progress
leaving minimal hour uncolonized by glowing screens diverting eyes, minds and fees from surrender to a
darkness now culturally inconceivable.

The unprecedented pace of interface innovation enabling perpetual stimulation and dopaminergic
reward seeking has outpaced responsible restraint at civilization’s peril. Only lately does recognition
emerge of invention’s capability to erode and undermine biodiversity - including humanity’s evolutionary
need for routine solar cycles dictating restorative rest daily.

origins of the 24/7 Habit

The germ of tech overriding natural sleep patterns began innocuously enough with rural families
embracing kerosene lamps banishing early bed commensurate with nightfall. Access to illumination
unbound from solar position fostered expectations of flexibility that Edison’s bulbs seemed to validate. Yet
decades on, unease brewed over increased “nervous disorders” perceived among workers pressured to
follow lengthened uplit factory hours. Still, economic priorities prevailed against caution.

Next radio pioneered broadcast media piercing domestic quiet after dark. Soon programming catered
round-the-clock audiences unable to sleep. Again profit seeking priorities promoted 24 hour transmission
despite medical notice of resultant sleep complaints. A pattern was set...

The Ongoing Saga of Underestimated Disruption

Thereafter each next innovation titanium telephones then television accessed home life after dusk
enabled newly durable invasion of sleep cycles already destabilized by shifting work hours and public
lighting. Warnings sounded regarding escalating fatigue syndromes tied to tech penetration of sleep
spaces. But frenzied diversions continually trumped defense of the dark.

The mobile phone and tablet touchscreen revolution completed perpetual tethering to ports promising
social satisfaction, sensory delight, purposeful workflows uninterrupted by solar position. Overwhelming
chronic sleep debt bloomed amid devices granting unlimited access to distraction, validation and
illumination on mental command. Rest stood little chance evolutionary pitted against such potently
reinforcing innovation.

When Screens Supersede Sleep
One by one communication, information and entertainment gadgets relegated creaturely cycles
secondary to digitally mediated novelty, productivity and connection absent natural break. Promise of
relief from boredom or offline uncertainly at last short-circuited reconciliation with circadian rhythms
holding stalwart over millions of years until 2Ist century infusion of irresistible interface squirting
dopamine at the price of a click.

With dependency realized too widely and too late, recognition of tech’s capability overwhelming innate
human behavior dawns inConceptually and practically the digitally immersed multitudes face dilemma
near existential of wrestling addiction away from screen sufficiently that eyes again close with the birds
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and rise with dawn rather than manic online existences sprinting thoughtlessly toward metabolic liability
and emotional collapse by avoiding restorative rest required since mankind’s beginnings.

Reclaiming Sleep Before Total Burnout

If any singular Public Health priority deserves societies’ mobilized attention matching other looming
catastrophes like climate instability or viral epidemics it is the reclamation of natural sleep. For civilization
courts folly imagining persistence despite uncompromising fatigue when cycles of light still wax, wane
and demand consolidation that only darkness delivers.

Thereby this reckoning sounds no alarm more critical than the necessity of separating lives, at minimum
cyclically, from all technology enables perpetual driven engagement and worry absent space for
renourishment found only where screens dim and minds rest withdrawing from innovation’s incessant
offers to transfix stimulation. futures depend upon again who cultures choose relating to light and dark.
For where unbound illumination displaces surrender to night’'s sanctuary, exhaustion surely follows. And
where exhaustion persists absent correction, civilizations risk total collapse whether from sickened trillions
or accelerating tribalism and hostility psyches strained by inadequate rest no longer secure.

The prospect of such societal burnout demands deliberation around sustainable technology use
supporting, not sabotaging, abiding natural circadian health. Thereby our inventions yet may enrich lives
should wisdom regain lost ground.

5.2 Call for Solutions to Address the Unintended Consequence of Sleep Deprivation

No Time to Lose: Interventions for Our Sleepless Age

Given technological perpetuation of stimulation, only deliberate policies and priorities restructuring
environmental cures and social nhorms around adherence to biologically necessary cycles of dark and
rest offer escape from exhaustion’s clutches tightening across societies.

The state of perpetual wired waking now culturally prevalent guarantees both acute and accumulating
negative outcomes for public health and basic functioning. Thereby lighting corrections promise initial
relief while cultural value shifts can cement durable change only by finally reframing technology as
subordinate to the solar rhythms our species evolved within.

Reconciling Tech with Natural Sleep Architecture
Support for such corrections toward sustainable tech relationships may ironically require initial
technological solutions like:

« Consumer devices tracking sleep duration as closely managed as steps or heart rate

« Performance metrics for school and workplace scores tied directly to sleep consistency

» Smart home systems automating colour adjusted lighting and device lockout for optimal sleep times
« Augmented reality glasses filtering blue light as deliver decompression walks after dusk

However lasting cultural realignment around sleep necessitates no less than taboo level discouragement
of overnight usage among youth alongside championing darker, calmer evenings signaling bedtime far
earlier than currently accepted.

Stigmatization of trashing sleep for screen immersion remains vital where role modeling, household
policies and education upholding sleep consistency for growing bodies and brains takes shameful
precedence over permissive tech habits known to sabotage emotional and physical wellbeing.
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Similarly software nudging users toward goals of improved sleep efficiency wants integration across
operating systems, social platforms and productivity tools such that retaining continual connectivity
loses virtue against even brief yet restorative daily rest detached from electrified environments.

Policy Prescriptions to Incentivize Adequate Rest
More ambitious social interventions must follow in the policy arena once momentum builds around sleep
prioritization as the cultural touchstone for sustainable tech lifestyle integration.

Here regulation can lock in lasting incentives toward rhythmic sleep by interventions such as:
- Taxation on device use or content consumption occurring after set evening hours

- Subsidization for businesses meeting employee sleep health benchmarks

- Non 24 hour commercial delivery and online shopping prohibitions

- Zoning of light polluted residential and commercial areas

- Strict digital curfew enforcement for minors mirroring outdoor evening curfews

- Public warning campaigns likening sleep technology addiction to smoking risks

Thereby a latticework of limits emerges on when digital services can demand attention against
reasonable allocation of dark hours for restoration aligned to solar patterns in communities supporting
wellbeing.

No Time to Waste

Of course such systematic change depends upon public consensus emerging against chronically trading
health for commercially enabled non-stop engagement. With demand clear, policy responses follow. But
absent grassroots priority for guarding sleep amid 24/7 innovation access, lawmakers lack mandate to
curb ambient disruption from lighting, urban planning and digital product design inimical to circadian
wellness when profits flow freely. The formidable obstacle ahead remains convincing populations
infatuated with unlimited connectivity to instead regularly detach for self-preservation. However, policy
precedents like smoking bans faced similar doubt before health consequences crested tragically.

Thereby urgency remains with health advocates first to quantify sleep normalization’s exponential public
benefits until societies tip toward refusing tech demands on collective attention after dark. Soon upon
that cultural clarion call for respecting natural sleep architecture, the age of round the clock digital
diversion will fade against far brighter restored futures where tech usage intermittently adjusts to meet
human need.

REFERENCES

[1] wickelgren, I. (2024, February 27). Stimulating the Sleeping Brain Could Help Heal Memory Loss or
Mental  Health Problems. Scientific American. https://www.scientificamerican.com/article/how-
sleep-engineering-could-help-heal-the-brain/

[2] Wichlinski, L. J. (2022, August 31). Adaptive Solutions to the Problem of Vulnerability During Sleep.
Evolutionary Psychological Science. https://doi.org/10.1007/s40806-022-00330-3

[3] Weaver, M. D,, Sletten, T. L, Foster, R. G, Gozal, D., Klerman, E. B, Rajaratnam, S. M., Roenneberg, T,
Takahashi, J. S, Turek, F. W,, Vitiello, M. V., Young, M. W., & Czeisler, C. A. (2021, June 1). Adverse impact
of polyphasic sleep patterns in humans: Report of the National Sleep Foundation sleep timing and
variability consensus panel. Sleep Health. https://doi.org/10.1016/j.sleh.2021.02.009

[4] Lechat, B, Scott, H., Naik, G. R, Hansen, K. L, Nguyen, D. P, Vakulin, A, Catcheside, P, & Eckert, D. J. (202],
October 7). New and Emerging Approaches to Better Define Sleep Disruption and Its Consequences.

© 2024, PUMRJ | PU Publications | DOI10.5281/zenodo.11179796 Page | 107



de

&2k
"}é Partners Universal Multidisciplinary Research Journal (PUMRJ)
Q o '/-"

Volume: O1lssue: 01| April-May 2024| www.pumrj.com

Frontiers in Neuroscience. https://doi.org/10.3389/fnins.2021.751730

[5] Samson, D. R, Crittenden, A. N., Mabullg, I. A, & Mabulla, A. (2017, December 1). The evolution of human
sleep: Technological and cultural innovation associated with sleep-wake regulation among Hadza
hunter—gotherers. Journal of Human Evolution/Journal of Human Evolution.
https://doi.org/10.1016/].jhevol.2017.08.005

[6] Coolidge, F. L. (2020, January 23). The Evolution of Sleep and Dreams. Oxford University Press eBooks.
https:/?doi.org/]0.1093/oso/ 780190940942.003.0009

[7] Keenan, L, & Van Gundz, K. (2020, November 13). The Neurological Consequences of Sleep
Deprivation. Springer eBooks. https://doi.org/10.1007/978-3-030-54359-4_4

[8] Kornack, D. R, & Raki¢, P. (2001, December 7). Cell Proliferation Without Neurogenesis in Adult Primate
Neocortex. Science. https://doi.org/10.1126/science.1065467

[9] Tahmasian, M., Sameaq, F. Khazaie, H, Zarei, M, Masouleh, S. K., Hoffstaedter, F., Camilleri, J. A,
Kochunov, P, Yeo, B. T, Eickhoff, S. B, & Valk, S. L. (2020, April 9). The interrelation of sleep and mental
and physical health is anchored in grey-matter neuroanatomy and under genetic control.
Communications Biology. https://doi.orgl?o.l038/342003—020—0892—6

[10]Anderson, C. (2021, September 29). Long and Short Centuries — Circa Project. Circa Project.
https://www.circaproject.com/historytodayblog/long-and-short-centuries

© 2024, PUMRJ | PU Publications | DOI10.5281/zenodo.11179796 Page | 108



