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1 
Introduction  
Sleep disruption is one of the defining public health challenges of our modern life. 
Global surveys consistently find that more than one third of adults report not getting 
enough sleep on a typical night. 1 The economic costs of sleep loss are enormous, with a 
study estimating about $411 billion annually lost in productivity. 2 

The sleep health crisis, which the Centre for Disease Control rightly named a pandemic, 
is particularly difficult to address because of the large gap between knowledge  and 
behavior  on the topic. Most people are broadly aware that consistent bedtimes, limiting 
screen use, and managing stress improve sleep. However, awareness alone does not 
translate into action. Forming and sustaining nightly routines that sleep health requires 
deman ds navigating habit formation challenges, cognitive overload and decision 
fatigue, at moments when mental resources are at their lowest.  

We propose that the most accessible and evidence -based intervention for sleep 
disruption is not a sleep hack or a pharmacological aid, but the systematic construction 
of consistent wake and wind - down routines which can be learned, ingrained and 
carried wit h us at all times. Our solution with Naptick operates on two layers : 

Technology Layer : A bedside device that assists with structured wake and 

wind - down routines, AI - guided habit formation and env ironmental monitoring 
with actionable recommendations  

Human Layer : Personalized  data review and targeted support delivered by 

trained in - house sleep experts.   

Our core principles are that  sleep should not be thought of as a night event that can be 
hacked or optimized  in isolation, but as a daily rhythm to be built, nurtured and 
protected.  

  

https://www.zotero.org/google-docs/?40FMP9
https://www.zotero.org/google-docs/?uix7h8
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2 
The Problem: Modern Sleep is Structurally 

Disrupted  

2.1 The Sleep Deprivation Epidemic  

 
Sleep is one of the most basic physiological functions that our body performs every 
single day, but despite the advances in science and medicine, we do not fully 
understand it. What we do know is that loss of sleep is detrimental  to our well -being. 3  
 
More than one - third of the adult population globally reports sleeping fewer hours than 
the current minimum recommended number of hours (7 hours). 1 In a 2025 survey, 
nearly 40% of American adults reported being dissatisfied with the previous night’s 
sleep and a similar number said they did not feel energized after a night’s rest. Global 
surveys conducted in 2019 reported that 80% of adults desire to improve their overall 
sleep quality. 4,5  
 
The problem is not only one of duration. Chronically irregular sleep timing, which can 
cause a misalignment between one’s biological sleep needs and social obligations, 
work schedules, and travel requirements, results in social jetlag. One of the most 
comm on examples is when weekday and weekend sleep schedules vary quite 
significantly. In this sense, nearly 50% of the general population experiences sleep 
irregularity and this has been tied, independent of sleep duration, to adverse health 
outcomes. 6 It’s no surprise that the CDC called sleep - related issues a large public 
health crisis and declared it an epidemic that has to be addressed as a priority.  
 
This chronic and systematic disruption of our sleep in this modern society can do more 
harm than just making us groggy and tired the next day. In the short term, sleep 
disruption can cause an immediate decline in memory functions, making us less 
efficient in performing tasks. It reduces judgment and reaction times, leading to 
workplace errors, road accidents, and occupational injuries. Sleep deprivation was the 
culprit behind some of the largest industrial accidents to date, like the Exxon Valdez oil 
spil l and the Chernobyl nuclear plant accident. 7 

https://www.zotero.org/google-docs/?YNrf6z
https://www.zotero.org/google-docs/?bbekUo
https://www.zotero.org/google-docs/?Cgck7z
https://www.zotero.org/google-docs/?9A4CMy
https://www.zotero.org/google-docs/?VmJ4Ls


 

 

 
 

4  

 
In the long - term, sleep disruption affects every single system in our bodies. Both 
inadequate  sleep duration and poor sleep regularity , independently contribute to 
higher rates of obesity, metabolic syndrome, depression and cardiovascular risk. They 
can also cause cognitive decline increasing our risk for Alzheimer’s  and can contribute 
to the development of mood disorders . Not to mention sleep chronically inadequate  
sleep worsens immunity, slows repair and regeneration and reduces the threshold for 
pain. 8 
 
Anxiety, stress, and rumination form another layer of the epidemic. Cognitive arousal 
before sleep, the tendency for racing thoughts, worry, and mental hyperactivation to 
occur at bedtime is identified as one of the most important drivers for complaints of  
insomnia. In insomnia, rather than a neurological deficit, sleep difficulty is thought to be 
perpetuated by a learned cycle of cognitive and physiological arousal that the 
bedroom environment itself begins to trigger. 8 
 
Contributors to this sleep epidemic that have become more prevalent in recent  times 
are increased light and noise pollution. Sleep today also competes with digital 
interferences like light - emitting devices (phones, TVs, computer screens) which can 
delay melatonin onset, lifestyle demands of shift work, long commutes, and stressful 
academic and professional environments. All of these factors can eat into time that is 
otherwise allocated for rest, compressing sleep opportunity.  

 

2.2 Why Sleep Tracking/Information Dissemination Alone 

Does Not Change Behavior  

The most effective sleep intervention is one that removes the need for willpower by 
building the environment and structure that makes the right behavior  the path of least 
resistance.   

Standard sleep hygiene advice is often quite generic and fails to produce tangible 
behavior  change. This non - specific information does not provide the motivation 
needed for sustained habit formation and long - term behavior  change when it comes to 
sleep. 9 Sleep routine, like all habits, requires repetition across consistent contextual 
cues before they become automatic. The default modern environment with variable 
schedules, artificial light, digital stimulation, etc., actively disrupts the cue - routine -
rewa rd loops that sleep depends on.   

Tracking data generates numbers, but numbers require interpretation and decision -
making. For most users, dashboards of sleep stages, HRV scores, and sleep efficiency 

https://www.zotero.org/google-docs/?UZ5PZE
https://www.zotero.org/google-docs/?dSivtS
https://www.zotero.org/google-docs/?4TSC3T


 

 

 
 

5 

percentages only add to cognitive overload and do not translate into clear behavioral  
action. Long -standing patterns of late - night screen use, irregular bedtimes, and 
stimulant reliance in the morning have become deeply ingrained. Overcoming inertia 
requires structure and accountability, neither of which is provided by information 
alone.   

Evening and early morning are the exact times when willpower and executive function 
are at their lowest. Requiring people to make complex decisions about light exposure, 
wind- down protocols, or wake timing at these moments sets them up for failure.  

By narrowing the intervention to one to three  specific behaviors  and personalizing 
recommendations, we can enhance motivation and reduce the overall personal effort 
to change or create new habits. 10 What is needed are individually tailored solutions that 
are built by analyzing  unique sleep behaviors  and identifying the right target areas.  

 

The most effective sleep intervention is one that removes 

the need for willpower by building the environment and 

structure that makes the right behavior  the path of least 

resistance.  

 
 

  

https://www.zotero.org/google-docs/?mUfsOp
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3 
Understanding Sleep: Sleep is Shaped by Both 

Biology and the Environment   

3.1 The Science of Routines: Why Waking and Winding 

Down Matter  

 

3.1.1 Circadian Biology and Light Exposure  

Sleep is a product of the complex interaction between our internal biological clock and 
external environmental cues. Human biology and behavior , like with many other 
creatures on our planet, are linked to the 24 -hour solar day. At the core of this process 
is the master biological clock situated in the suprachiasmatic nucleus (SCN), a paired 
cluster of about 20,000 neurons located in the hypothala mus in our brain. The SCN is 
the central pacemaker of the circadian sy stem that regulates the sleep - wake cycle and 
other daily rhythms of appetite, autonomic functions (like digestion, heart rate, 
digestion etc. ), and hormonal release. It in turn, is synced with the external solar day by 
a process called entrainment. 11 

SCN’s  independently runs in cycles of approximately 24 hours and 11 minutes, which is 
slightly longer than a typical solar day (which is usually a few milliseconds short of 24 
hours). If left to run on its  own, the SCN would drift progressively later, resulting in a 
rhythm that runs 11 minutes “late” every day relative to the solar cycle. Light is one of 
the primary environmental cues or zeitgebers (time - giver), that resets the SCN to the 
24 - hour cycle ever y day. 12 

Light information travels through the retinohypothalamic tract to produce this effect. 
Specialized  cells in the retina, called retinal ganglion cells, which are sensitive to the 
blue end of the light spectrum because of the photopigment melanopsin, send signals 
via the optic nerve to the SCN to reset the circadian cycle. 12 The SCN switches off the 

https://www.zotero.org/google-docs/?lPZVGk
https://www.zotero.org/google-docs/?HVWWjS
https://www.zotero.org/google-docs/?ncPcyx
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production of melatonin, the sleep -signaling  hormone from the pineal gland and also 
directly activates the hypothalamic - pituitary -axis to release cortisol.  

The reduction of melatonin and the rise of cortisol and other wake and activity 
supporting hormones the prime the body for the day ahead. Morning cortisol rises 
sharply 30 to 45 minutes after the first light exposure in the morning. Morning light also 
acts  as a “phase advancing,” bringing the sleep initiation period earlier in the evening. 
Early morning  light exposure shifts the midpoint of sleep, helping align the body clock 
with the solar day in yet another way.  

Conversely, after sunset, once darkness starts setting in, the same pathway allows for 
an increase in melatonin in our bodies which acts like an alarm clock to signal that it's 
time to wind down and sleep. Evening light exposure has the opposite effect to 
morning light by delaying the clock and sleep initiation. Melatonin is suppressed by 
evening light exposure. Chronic evening light exposure del ays sleep onset, shorten 
sleep opportunity and compounds social jetlag. 12 

 

 Light exposure has the opposite effect in the morning and 

evening. Morning light anchor helps reset and synchronize 

the body clock every single day, which would otherwise 

drift independent of these signals, throwing off our body’s 

rhythms. Evening light de lays sleep onset and reduces sleep 

opportunity.  

 

3.1.2 Pre Sleep Arousal and Nervous System Regulation  

Sleep as well as daytime  activity requires a delicate balance between the two 
components of the autonomic nervous system -  the sympathetic and parasympathetic 
branches. While the sympathetic nervous system, which is also known as the “fight or 
flight” system, prepares the body fo r the demands of our waking activities by raising 
the heartrate, blood pressure, core body temperature and alertness, the 
parasympathetic system is designed to help us “rest and digest” by doing the exact 
opposite and is essential for sleep initiation and maintenance. The parasympathetic 
system is most active in the deeper stages of sleep and there is a fluctuation between 
the two states in light or REM sleep.   

https://www.zotero.org/google-docs/?EB0OiF
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The hyperarousal model of insomnia theorizes that sleep difficulty stems from a state 
of chronically elevated physiological, cortical and cognitive - emotional arousal, that 
persists through the 24 - hour  cycle, not only at night. In the presence of environmental 
stressors like blue light, noise, inappropriate temperature, poor ventilation, and even 
psychological stress , the sympathetic tone can persist into the rest period and cause 
hyperarousal which ultimately makes it difficult to transition to and maintain  sleep 
states. This is reflected as prolonged sleep onset, lower sleep efficiency, and a greater 
likelihood of objectively short sleep with the overall effect of not being well rested for 
the day’s activities and demands. 13,14 

Behavioral  interventions designed to address this persistent sympathetic arousal will 
help reduce this pre -sleep arousal and promote relaxation through parasympathetic 
activation. Habitual cues and structured pre -sleep rituals are effective in regulating the 
sympath etic - parasympathetic balance. Such cues signal the body that it is time to 
transition from daytime alertness to rest. One hour to thirty - minute  wind - down periods 
help regulate mental and physiological arousal before bedtime. Simple, repeated 
acti vities which can be part of a bedtime routine during this wind -down period also 
reduce the cognitive burden and reduce arousal. Sound, light and thermal cues can also 
signal activity to rest transition, all of which we will explore in further detail in the  
following sections.  

 

3.1.3 Sleep Consistency and Health Outcomes  

Some of the most commonly measured sleep parameters include sleep onset latency 
or time taken to fall asleep, total sleep duration, bed -time and wake - time and their 
variability, sleep efficiency which is the time spent in bed actually sleeping, number of 
awakenings throughout the night and subjective scores of how well - rested the 
individual is after a night’s rest. However, sleep research has historically focused on 
duration. But recent research has revealed that sleep regularity, or the consistency of 
slee p and wake timing from day to day, is an equally important factor that determines 
health outcomes. 6  

Among healthy adults without any clinically diagnosed sleep issues, sleep consistency 
or maintaining regular sleep timings emerges as one of the most prevalent problems, 
which makes it an important target to address as a primary health issue. Sleep 
irregul arity is a strong risk factor for obesity, metabolic syndrome, type 2 diabetes, 
cardiovascular disease, and mortality. 6 The mechanism, similar to sleep loss, likely 
includes disrupted hormonal rhythms, impaired glucose regulation, increased 
inflammatory markers, and altered autonomic tone.  

https://www.zotero.org/google-docs/?GOSqCr
https://www.zotero.org/google-docs/?T64Pc1
https://www.zotero.org/google-docs/?MkPQ92
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Social jetlag, the mismatch between our biological rhythms and socially imposed sleep -
wake schedules, exerts a modest but significant effect on mental health, with higher 
levels associated with greater depressive symptoms and reduced general well -
being. 15,16 Collectively, there is considerable support for an intervention that supports 
sleep regularity -  that helps people wake at the same time and wind down at the same 
time each evening.   

 

 Sleep consistency has emerged as a stronger predictor of 

long -term health and well -being than sleep duration.  

 

3.2. Environmental Factors in Sleep Quality  

Research identifies four critical environmental parameters that contribute to sleep 
quality. When not within optimal limits, these can cause sleep fragmentation or sleep 
disruption.  

 

3.2.1 Noise  

The WHO recommends night - time indoor noise limits not to exceed 30 to 40 dB. 17 
Intermittent noise such as traffic or aircraft sounds, disruptive neighborhood  sounds 
such as slamming doors/loud voices, is more disruptive than continuous noise. 
Exposure to even low - level intermittent noise during sleep periods can cause 
microarousals and transitions to lighter sleep stages, causing sleep architecture 
disruption and overall reduced sleep quality. The auditory system maintains  a 
‘watchman ’ function during sleep. The brain continues monitoring acoustic 
environment for potential threats, making sleep uniquely sensitive to sound. Noise -
related sleep distur bances can cause elevated cortisol levels and raise the risk of 
cardiovascular disease in the long -term. 18,19 

In contrast, continuous noise could be effective in protecting against these 
intermittent disturbances by masking such sounds. The principle of masking is that a 
constant sensory stimulus can increase the hearing thresholds for these intermittent 
sounds. S ound masking raises the background auditory baseline, reducing the relative 
contrast of transient noise events and lowering the probability that sudden sounds will 
trigger arousals. 20  

https://www.zotero.org/google-docs/?OU97IF
https://www.zotero.org/google-docs/?YRSFSS
https://www.zotero.org/google-docs/?0wer9Y
https://www.zotero.org/google-docs/?yu7YTa
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Sound masking typically uses broadband noise that covers a wide range of frequencies 
to make sure intrusive sounds of various frequencies can be masked simultaneously. 
Broadband sounds, including white noise, pink noise, and curated natural soundscapes, 
have been shown to reduce sleep onset latency and improve sleep continuity, 
especially in noisy urban environments.  

Sound colors  are used to label such broadband noise based on the volume of each of 
the frequencies. For example, white noise, such as the soun d of television static or a 
fan, has all audible frequencies at equal volume while pink noise focuses on lower 
frequencies that is said to promote deep sleep. Brown noise lowers the volume of the 
higher frequencies even further, leaving just the comforting , low rumbling type of 
sounds. Green noise focuses on mid -range frequencies often found in nature, such as a 
flowing stream of water, birdsong or a breeze. 21 

An ideal bedroom environment would be silent. However, the evidence for broadband 
sound s is most robust in environments where there is moderate background noise that 
cannot be completely cancelled out, such as those you would encounter in most urban 
and suburban spaces.  

 

3.2.2 Light  

An ideal bedroom environment has absolutely no light source. Even small amounts of 
light during the sleep period have been shown to alter circadian rhythms and suppress 
melatonin secretion in humans. The threshold is quite low, even dim light below 10 lux 
can alter sleep patterns, increasing time in stage 1 sleep and reducing deep sleep. 18  

Shorter wavelength of light, specifically at the blue end of the spectrum (480nm), is 
the most potent suppressor of melatonin. The melanopsin  photopigment of the special 
light - sensing cells in our retina, the retinal ganglion cells, are specifically sensitive to 
blue light. Evening exposure to blue -enriched light of LED screens, smartphones, and 
energy -efficient lighting can delay melatonin ons et by 90 minutes of more, 
compressing sleep opportunity and shifting the circadian phase later. These devices 
also reduce REM sleep. 12 

Red light, however, does not trigger these cells, which makes it a friendlier option for 
evening environments. To minimize the effect of light on the circadian rhythm and for 
undisturbed sleep at night, light levels are recommended to be reduced to less th an 10 
lux in the hour before bedtime and to below 5 lux during sleep. 22 This includes reducing 
the amount of light from within the bedroom environment and from the outdoors. 
Graduated dimming and a shift to warm -spectrum lighting (amber tones) in the 

https://www.zotero.org/google-docs/?UCIFNI
https://www.zotero.org/google-docs/?9B30F5
https://www.zotero.org/google-docs/?aiYBiI
https://www.zotero.org/google-docs/?OMoR4v


 

 

 
 

11 

evening is an evidence - supported intervention to create a more relaxing environment 
that mimics the natural light shifts.  

 

3.2.3 Air Quality and CO2  

Bedroom air quality is a critical but frequently overlooked factor that directly affects 
sleep quality. Air quality is not just the absence of pollutants, but a delicate balance of 
components such as Co2, oxygen levels, particulate matter and humidity. 18 

Co2 is considered the primary parameter for overall bedroom ventilation. Enclosed 
bedrooms can see levels rise to 2500 ppm compared to outdoor environments, which 
usually measure at 400 ppm. Raised Co2 levels can increase breathing rate and depth, 
which ca n directly increase nighttime awakenings, cause restlessness and increase 
sleep fragmentation and decrease time spent  in deep sleep. The recommended 
maximum Co2 levels for indoor air to access restorative sleep is less than 1000 ppm, 
with 800 ppm being the  ideal target. 23 

Particulate pollution worsens sleep efficiency in a dose - dependent manner, with higher 
exposure causing a drop in sleep efficiency. Pollutant particles (PM2.5) irritate the 
respiratory tract, causing recurrent allergies or chronic inflammation that can wor sen 
sleep -related breathing disorders like obstructive sleep apnea.  

Humidity is another parameter that is closely related to air quality. Humidity below 40% 
can irritate the respiratory tract, and above 60% can restrict temperature regulation 
through sweat  evaporation. The optimal humidity in a sleep environment is within this 
range, between 40% to 60%. 23 

Poor air quality in the bedroom is therefore not just an issue of comfort, but a clinically 
meaningful sleep health determinant.  

 

 The optimal sleep environment is crucial for a night of 

sound sleep. Even the smallest amount of light, noise, and 

disturbances in air quality can adversely affect your sleep 

quality and overall health.  

https://www.zotero.org/google-docs/?nk1KgR
https://www.zotero.org/google-docs/?Ba5Mc2
https://www.zotero.org/google-docs/?GsbkwW
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4 
P roduct Design: Translating Evidence into  

Design  

At Naptick, we ventured into building a product rooted in science after diving deep 
into the literature on the science and the latest expert recommendations and 
guidelines. Each feature of the product described in the following section maps 
directly into a  mechanism identified in the scientific literature above. The design 
philosophy leans towards cutting away at factors that can impair sleep to leave room 
for a seamless and effortless rest cycle.  

 

4.1 Data Integration  

The Naptick system syncs with wearable sleep trackers (including mainstream 
consumer devices such as Whoop, Apple Watch, FitBit, etc.) to understand the users’ 
nightly sleep metrics. These include sleep onset latency (time taken to fall asleep), 
wake after  sleep onset (number and duration of awakenings), total sleep time, sleep 
efficiency, chronotype, and any other parameters very specific to the personal 
wearable sleep tracker that is used. We apply behavioral  pattern recognition to id entify 
individual rhythms, irregularities, and triggers, which helps us create the foundation for 
personalized AI - assisted sleep recommendations.  

 

4.2 Structured Wake System  

The traditional alarm clock system for waking up is not friendly to our bodies. The 
unpredictable loud alarm, which often wakes you  from deep sleep, generates an acute 
stress response. This can lead to sudden cortisol spikes, sympathetic activation 
(causing higher heart rates, blood pressure, and glucose spikes), and increased sleep 
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inertia. The structured wake system with sunrise simulation, layered sound 
introduction, and personalized  AI - adjusted timing makes waking gradual, predictable, 
and physiologically appropriate.  

Gradual light ramp:  Beginning 20 to 30 minutes before the target wake time, the 

device produces a graduated increase in warm - spectrum light, simulating a natural 
dawn. This activates the SCN’s light - mediated waking signals, elevates cortisol 
naturally, and prepares the body for wakefulness before any auditory cue.  

Layered sound introduction : Gentle, progressively brightening natural 

soundscapes are introduced after the light ramp, serving as a soft auditory anchor for 
wakefulness.  

AI -adjusted timing : Using the wearable data we collect, the Naptick system 

identifies sleep patterns and suggests/adjusts the onset of the light and sound ramp 
that is most suitable for the user, maximizing  the probability of waking up with the 
most appropriate ramp and duration of light and sound so as not to trigger the stress 
system as we saw with the alarm clock.  

 

4.3 Guided Wind Down Protocol  

The 30 to 60 minutes before bedtime is possibly the best intervention period for a 
wind - down routine. As we saw in the section above, this is the critical period when 
behavioral  cues can signal to the body that it is time to sleep, when light exposure can 
determine if melatonin release is supported or suppressed, and when pre -sleep 
activities or behaviors  can determine cognitive arousal that can hinder sleep onset. 
Congruent to the wake system, the wind down protocol incorporat es light 
adjustments, soundscape that assist to create a low stimulation environment, AI -
assisted routine prompting, and behavioral  reinforcement to help build consistent 
routines/habits.  

Automated light dimming:  The device begins graduated dimming and color  

temperature shifting (toward warm, low - lux light) at a user - defined wind - down start 
time, reducing the melatonin - suppressing effects of evening light without requiring the 
user to take any action.  

Soundscapes from curated library:  Low - stimulation, continuous natural 

soundscapes like rain, streams, forests, ocean waves and even guided meditation and 
relaxation audios are available to reduce environmental unpredictability and provide an 
anchor for relaxation.  
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AI -assisted prompting:  A non - intrusive, AI voice assistant delivers brief, 

contextual, appropriate prompts that reinforce bedtime routine adherence. This can be 
tailored to the users’ personal preferences. Some examples include prompts to journal, 
start a short breathing exerci se, or a reminder to put away all devices.  

Behavioral  reinforcement:  Positive reinforcement for adherence to the wind -

down protocol is provided through simple, non - gamified acknowledgement of 
consistency, reinforcing the habit loop over time.  

 

4.4 NFC -Enabled App Restriction  

Late - night smartphone use is one of the most prevalent and modifiable drivers of 
delayed sleep onset. Beyond the direct melatonin - suppressing effects of blue -
spectrum screen light, habitual scrolling, messaging, and content consumption 
maintain cognitive a nd emotional arousal at precisely the moment the nervous system 
needs to be transitioning toward rest.  

Naptick addresses this through an NFC - based app restriction feature. When the user 
brings  their phone  near the device at the start of their wind -down window, an NFC 
trigger automatically activates a pre - configured restriction profile on the phone, 
limiting access to stimulating applications for the duration of the wind - down and sleep 
period.  This remov es  the need for a conscious decision  to restric t usage in be d. The 
mild friction of overriding the restriction is sufficient to interrupt the automatic reach 
for the phone making the right behavior  the path of least resistance.  

 

4. 5 Environmental Monitoring  

Real - time monitoring of environmental parameters with Naptick helps us address 
bedroom factors that might affect sleep quality. The device tracks:  

• Ambient light (lux)  
• Noise levels (dB)   
• C o2 concentration  
• VOC  
• PM2.5/PM4/PM10  particulate matter  
• Humidity  
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When any parameter exceeds evidence - based thresholds, the system provides 
actionable recommendations, suggesting ventilation, requesting the user to adjust 
blinds or check for light sources, or recommending a masking sound to cover any noise 
disturbance. L ongitudinal environmental data is used to recognize  patterns ( e.g. 
consistently elevated Co2 in summer months etc.) and trigger proactive rather than 
reactive recommendations.  

 

4. 6  Expert Access  

• Personal sleep data review by trained sleep professionals  
• Personalized advice and routine adjustments  
• Human accountability  

Technology alone cannot substitute for human expertise and accountability. The 
product includes access to trained in -house sleep experts who review each user’s 
personal data, identify patterns that algorithms may not surface in a contextual, 
meaningful way , and provide individualized  advice, goal setting, and routine 
adjustments.  

This human layer serves two functions. First, it ensures that the recommendations 
users receive are grounded in their specific life context, like their work schedule, their 
stress landscape, their medical history, etc., rather than population - level default s. 
Second, it provides a form of accountability that is consistently among the most 
powerful predictors of sustained behavior change in health research.  

  



 

 

 
 

16 

5 
Proposed Mechanisms of Impact  

Naptick’s proposed impact pathways are through 6 primary mechanisms:  

Circadian anchoring via light:  Consistent morning light exposure advances 

and stabilizes  the SCN’s phase, reducing social jetlag and strengthening the drive for 
sleep at a predictable time each night. Evening ambient light dimming in the bedroom 
preserves melatonin onset and sleep pressure.  
 

Reduced pre -sleep cognitive load:  By automating environmental decisions 

(light, sound, temperature guidance) and providing wind - down structure, the system 
removes decision points from the high - fatigue, low decision - capacity pre - sleep 
window. NFC - enabled app restriction extends this further , eliminating the need to 
actively resist smartphone use and reducing the cognitive arousal this would otherwise 
generate.  
 

Nervous system downregulation:  Curated soundscapes, breathing prompts, 

and low - stimulation wind - down content activate the parasympathetic nervous system, 
reducing sympathetic dominance and lowering the physiological arousal baseline at 
sleep onset. App restriction supports this by remov ing a primary source of cognitive 
and emotional stimulation during the window when arousal is most counterproductive.  
 

Behavioral  consistency reinforcement:  Consistent wake and wind -down 

times, supported by the device, build the habit loops that underpin long - term sleep 
regularity, which is one of the most influential predictors of sleep - related health 
outcomes.  
 

Human accountability:  Expert review and personalized  feedback engage the 

interpersonal accountability mechanism that has been shown across behavioral  health 
literature to improve adherence and sustained behavior  change significantly.  
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6  
I ntended Outcomes   

The anticipated results are spread across immediate, medium, and long - term timelines, 
reflecting the cumulative impact of improvement of sleep health.  

 

Short Term  Medium Term  Long Term  

Faster sleep onset  Increased sleep regularity  Cardiometabolic support  

Reduced night 
awakenings  

Improved daytime energy  Emotional regulation  

Easier waking ,  
Low perceived  stress  

Enhanced cognitive 
performance  

Sustainable sleep habits  

Short -term outcomes:  In days to weeks, immediate experiential improvements 

can be seen that motivate sustained use. Faster sleep onset and reduced night 
wakening are among the first effects users are likely to experience, mainly driven by 
reduced pre - sleep arousal and improved  environmental conditions.   

Medium -term outcomes:  In weeks to months, biological and behavioral  changes 

that accompany consistent sleep regularization  can be seen. As circadian anchoring 
stabilizes , daytime energy improves, and cognitive performance, including memory 
consolidation, executive function, and sustained attention, begins to recover.  

Long -term outcomes :  In months to years, the downstream effects of sustained 

sleep regularity and quality can be seen. The cardiometabolic, emotional regulation, and 
longevity benefits of consistent sleep timing are now supported by multiple large 
prospective studies and repr esent the most consequential health value of Naptick’s 
intended use.   
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7 

Limitations and Conclusion  

Not a medical device or clinical treatment:  Naptick is a wellness and 

behavior - change tool. It is not a medical device and does not diagnose sleep disorders 
and is not a substitute  for  Cognitive Behavioral  Therapy for Insomnia (CBT - I) or other 
clinically validated treatments for sleep disorders, including insomnia disorder, 
obstructive sleep apnea, restless leg syndrome, or circadian sleep - wake disorders. 
Users experiencing clinical - level sleep difficulty s hould be referred to appropriate 
healthcare professionals.  

Individual variability:  Sleep needs, circadian chronotype, and environmental 

sensitivity vary significantly across individuals. While Naptick is designed to adapt to 
individual patterns through AI personalization  and expert review, population - level 
evidence may not perfectly predict outcomes for any given user.  

Evidence quality:  The mechanisms described in the paper are well supported by 

peer - reviewed literature. However, some product features, such as the AI - adjusted 
wake timing and long -term environmental monitoring, are new applications of 
established science whose results hav e not been established in controlled trials.  

People broadly understand that sleep matters. But solving for sleep is not just about 
building awareness or knowledge about what good sleep looks like. It is a structural 
problem that requires systematic changes  that come from a deeper level. The 
environment, habits, and rhythms of modern life are misaligned with our biological 
requirements. The gap between knowing what to do and consistently doing it is 
enormous.  

Naptick proposes reframing sleep not as a nightly event to be hacked and optimized , 
by  as a daily rhythm to be respected and consistently built.  

Naptick is designed as three things simultaneously:  

1. A behavior  building system: One that supports routine building and removes 
decision burden at the highest fatigue moments of the day.  
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2. An environmental regulator: One that monitors environmental conditions that 
most influence sleep and provides evidence -based guidance to optimize  them.  

3. A personalized  feedback system: One that combines the pattern recognition of 
AI with the contextual expertise and accountability of human sleep 
professionals.  

The scientific foundations of Naptick are clear: circadi an bi ology responds to light and 
routine, pre -sleep arousal responds to structure and environmental calm, and sleep 
regularity is one among the strongest predictors of long - term health. Naptick allows 
acting on this evidence, the path of least resistance for ev ery user, every single night.  
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