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Abstract

Regular breaks during prolonged hours of screen time are vital for individuals' physical and mental well-being. Over the few years, trends towards shorter, irregular breaks have been observed in the workplace, with employees often refraining from taking them. Secondary research revealed that the main reasons behind these trends are related to productivity and concerns around productivity. The study investigated strategies that align breaks with increased productivity rates to achieve a shift in break-taking behaviour and encourage rest. It was found that regular short breaks that align with individuals' body rhythms are associated with increased cognitive performance. While exploring various break strategies, napping has emerged as one of the most effective ways to improve cognitive performance and mental well-being. As sleep inertia was identified as a potential negative consequence impairing cognitive function after waking, further strategies were researched to prevent sleep inertia and minimise its adverse effects.
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1. [bookmark: _Toc152140092]Literature Review 

1.1. [bookmark: _Toc152140093]Impact, Trends, and Reasons for Sedentary working/behaviour
The following section explores the negative impact of prolonged sitting on physical and psychological well-being; it investigates recent trends around break-taking behaviour and delves into why these trends occur.
1.1.1. [bookmark: _Toc152140094]Physical health 
The adverse effects of prolonged seating are a well-known issue that has been a matter of interest in the scientific field for decades. According to Mörl Falk and Bradl Ingo (2013), more than four-fifths of working time in an office is spent in a sedentary position, leading to minimal use of the lumber muscles and deterioration of the lumber spine, which in turn causes low back pain. Sitting for extended periods has also been linked to shoulder and neck pain, particularly in blue-collar workers (Hallman et al., 2016).
Moreover, sedentary behaviour has also been associated with higher mortality rates, and mortality explicitly attributed to heart disease and cancer (Thivel David et al., 2018).

1.1.2. [bookmark: _Toc152140095]Psychological Impacts
Besides the detrimental effects on physical health, sedentary work has also been correlated with psychological health consequences, especially in office workers spending more than three hours daily sitting, leading to higher stress levels and burnout (Dedele Audrius et al., 2019).
1.1.3. [bookmark: _Toc152140096]Trends in Break-taking Behavior
A recent survey carried out by Just Eat for Business sheds light on the changing trends in workplace break-taking behaviour, according to which every third office worker is skipping more breaks compared to 2021 due to remote work dynamics. Almost half of the professionals occasionally experience burnout, and 73% of those delay taking breaks until lunch, indicating a link between screen time and mental well-being (Digital detox: Healthy work habits. 2022). 
Another study undertaken in the USA indicates that two-fifths of workers take breaks irregularly, with 22% feeling guilty of doing it. A noticeable reduction is seen in the duration of the lunch breaks, with almost 30% of employees working during that time (Castillo Lorena, 2023). 
1.1.4. [bookmark: _Toc152140097]Reasons for Skipping Breaks

1.1.4.1. Workload and Time Constraints
According to research conducted in 2022 by Dr. Vincent Phan and James Beck, it was discovered that workers from Amazon Mechanical Turk from various departments, including customer service, information technology and research and development, often give importance to their tasks rather than taking breaks. The results revealed that the three main reasons for skipping breaks include workload, momentum, and expedience. While 33% of the individuals skip breaks due to a high workload, 27% fear losing momentum and prefer avoiding workflow disruption. The third most significant reason, contributing 25%, is expedience, meaning that respondents resist taking breaks to reduce the amount of future work or finish work earlier and free up the rest of the day. 
1.1.4.2. Office Culture and Peer Pressure
Other factors contributing to lower rates of break-taking are the work environment and the attitudes of managerial staff and colleagues. While some employees indicated not taking a rest because they had been asked to finish tasks by supervisors, others chose not to rest to make a better impression in front of colleagues and supervisors, translating into a fear of being perceived as lazy, potentially leading to judgment by others. On the other hand, another 6% of respondents felt responsible for helping other coworkers, neglecting their own needs for rest (Phan & Beck, 2022).
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[bookmark: _Toc151751168][bookmark: _Toc151751354]Figure: 1 Reasons individuals take and skip breaks at work (Phan & Beck, 2022)

1.1.5. [bookmark: _Toc152140098]Conclusion
Over the last few years, we have observed trends toward break-skipping and decreased break duration, leading to physical and physiological health problems. Exploring why this is happening has outlined vital factors such as workload, expedience, office culture, and pressure. As concerns around productivity and performance have been identified as a common thread presented in the mentioned reasons, the following sections of this research explore how to transform breaks from being seen as barriers to becoming necessary for high productivity levels. By aligning breaks with better performance, office workers will be able to cater better to their well-being without having to compromise on their work performance. The following section will explore and analyse optimal break timing, duration, and various break strategies according to their effectiveness on improved well-being and cognitive performance.

1.2. [bookmark: _Toc152140099]Timing, Duration, and Break Strategies
This section investigates the optimal time for breaks to be taken according to individuals’ circadian rhythms and the peaks and troughs of energy levels during the day cycle. It also provides insights into the optimal break duration and frequency for increased productivity and well-being.
1.2.1. [bookmark: _Toc152140100]Circadian Rhythm
Daniel H. Pink's book "When: The Scientific Secrets of Perfect Timing" stresses the importance of performing various tasks according to one’s circadian rhythm. The innate body rhythm is, in its essence, a body clock that controls our energy and alertness levels during the day. While there are three different chronotypes (larks, owls, and third birds) that are innate to us, this body clock is not a constant throughout our lives, and our age could significantly influence it. For example, teenagers tend to fall into the owl category, feeling more energised during the evenings. However, by the time they reach their mid-twenties, most would have transformed into larks or third birds (Pink, 2018). 
The difference in the chronotypes is the pattern our energy levels follow; 4 in 5 (larks and middle birds) of us share the same pattern with slightly changing timings. However, this pattern is completely reversed for the owls, suggesting that there is no single solution for everyone. Thus, the most beneficial break time is during the downturns of our circadian rhythms when energy levels go down and need replenishment (Figures 2 and 3). 
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[bookmark: _Toc151751169][bookmark: _Toc151751355]                  Figure: 2 Three Stages of the Day (Dyan Williams Law PLLC, 2019)
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[bookmark: _Toc151751170][bookmark: _Toc151751356]                      Figure: 3 Tasks to perform based on Chronotype (Dyan Williams Law PLLC, 2019)
1.2.2. [bookmark: _Toc152140101]Duration
Circadian rhythm is not the only one occurring in our bodies. While we have one cycle completed in 24 hours, throughout the day, multiple recurring smaller processes called ultradian rhythm are also happening to ensure energy production, output, and recovery are under control in all living matter (Figure 4). According to the pattern of this rhythm, our body is best performing for a period of 90 minutes, which is then followed by a recovery period of 20 minutes. DeskTime, a company that provides software for tracking productivity and performance, has revealed that 10% of most productive individuals work for 112 minutes, followed by a 26-minute break, thus demonstrating a similar path to the ultradian rhythm (Gifford, 2021).

A study conducted by Nastasi et al. (2023) shows similar results, with 20-minute work periods and 5-minute breaks leading to better productivity and well-being.
On the other hand, short respites of at most 10 minutes do not prove to be a sustainable strategy for productivity, argues Albulescu Patricia et al. (2022). While they reduce fatigue and improve overall well-being, shorter breaks appear to be particularly beneficial for tasks of an administrative or creative nature. It is the longer breaks, the more replenishing ones that increase the overall productivity.
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[bookmark: _Toc151751171][bookmark: _Toc151751357]Figure: 4 Ultradian Rhythm (Dyan Williams Law PLLC, 2019)
1.2.3. [bookmark: _Toc152140102]Conclusion
Analysing effective break timing and duration, it became clear that the best time, duration, and frequency of breaks are not and should not be dictated by us, colleagues, or supervisors. The nature and way we have evolved over millions of years has drawn a clear path for us to follow, preserving our well-being and recovering the resource levels. These biological paths suggest short rests of 10-20 minutes for every 90 minutes of work and longer, more replenishing breaks during the energy trough, typically in the afternoon, for 75% of the population (larks and middle birds). This points out the need for flexibility in the work setting and a solution that can be easily and frequently accessed by multiple employees simultaneously.
1.3. [bookmark: _Toc152140103]Break strategies
This section investigates various break activities, considering their influence on mental and physical health. It aims to locate the optimal strategies that best cater to well-being and improved productivity and exclude those that fail to demonstrate improvement in any criteria.
1.3.1. [bookmark: _Toc152140104]Exercise
Performing physical activity to alleviate discomfort and fatigue after prolonged sitting has been a research topic for centuries. For instance, standing and stretching for a few minutes is a particularly effective strategy that prevents discomfort when working in a seated position for extended periods (Ding Yi et al., 2020). On the other hand, Gil-Beltrán Ester et al. (2020) argue that it is not the exercise that leads to stress reduction and increased mental well-being. However, instead, the experience of vigour during physical activity has been linked to these positive outcomes. This suggests that incorporating facilities that encourage exercise alone might not be a successful strategy if the environment is not enjoyable and motivating. 
Although exercise is the first activity that comes to mind when discussing improved health and regular short periods of high activity positively impact mood, fatigue, and energy levels, there is no association between exercise and improved cognitive performance (Bergouignan et al., 2016). This has been further examined in more recent years through a similar study indicating no direct relation between lower levels of sedentary behaviour and increased performance (Rosenkranz Sara et al., 2020).

1.3.2. [bookmark: _Toc152140105]Nature and Biophilia
Research conducted by Nisbet and Zelenski (2011) has uncovered that walking outdoors, compared to indoor walking, has far more significant effects on individuals’ levels of happiness and well-being. The research has also revealed that if individuals increase the time spent in nature, thus experiencing its hedonic benefits and positive emotions, they will be able to reconnect better, which fosters environmentally responsible behaviour. A study of Finnish knowledge workers further proves these natural effects on well-being. The outcomes suggest that park walks positively reduce work-related tension and help restore resources, leading to enhanced well-being (Bloom et al., 2017). Additional research from Barton and Pretty (2010) demonstrates that it is not the duration of the exercise that matters but the environment, as even short 5-minute activities in natural environments result in increased mood and self-esteem.

Due to these positive effects of nature exposure, more and more offices are incorporating biophilic elements and strategies into their indoor environments. According to a study by Roskams and Haynes (2020), a 10-minute break spent in a biophilic “regeneration pod” that only included natural materials and a natural soundscape led to lower levels of anxiety, perceived task load, and increased arithmetic performance compared to a break spent in an ordinary meeting room.
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[bookmark: _Toc151751172][bookmark: _Toc151751358]                         Figure 5 The condition by time interaction for perceived anxiety and stress (Roskams & Haynes, 2020)

1.3.3. [bookmark: _Toc152140106]Social breaks
Breaks involving social interaction and providing opportunities for employees to disconnect from work-related tasks mentally are linked to resource replenishment and improved recovery from workload (Sooyeol et al., 2016). However, a more recent systematic review revealed that the relationship between social interaction and enhanced well-being is more complex, and the positive outcome cannot always be guaranteed. The results may vary depending on several factors, including the companion, the timing, the topic of the conversation, and whether the interaction is “forced”, in which case it is more likely to cause more fatigue than alleviate it. While private conversation may promote psychological detachment, thus promoting recovery, work-related discussions cause more fatigue and increased stress. It is also important to note that an interaction with a therapy dog would be an effective strategy because of the social interaction and its biophilic effects (Lyubykh et al., 2022).
1.3.4. [bookmark: _Toc152140107]Detachment
As discussed in the previous paragraph, resource recovery and stress reduction depend on our ability to detach from work-related topics and tasks mentally. Not only does mental detachment lead to an immediate increase in performance and improved well-being, but it has been associated with a long-lasting reduction in fatigue and increased vigour (Sianoja et al., 2016). Moreover, not every detachment can yield positive outcomes, or at least not every type is equal. For instance, mental detachment from work through time spent browsing social media is not significantly associated with positive outcomes, and it may lead to physical exhaustion, such as headaches and eye strain. Apart from the physical aspect, multitasking, social networking, and generally performing tasks that require cognitive resources can cause more fatigue and lessen attention levels (Hongjai & Sudong, 2016).
1.3.5. [bookmark: _Toc152140108]Mindfulness
Respite activities are not always beneficial for employees due to the inability to detach from work mentally. A recent study, however, suggests mindfulness as a strategy that facilitates detachment from work-related thoughts, resulting in increased motivation and engagement and lower levels of stress and emotional exhaustion (Chong et al., 2020).
On the other hand, Hafenbrack and Vohs (2018) conducted experiments and meta-analyses to reveal that mindfulness decreases future task motivation due to reduced future focus and state arousal. On the positive side, performance has not been impaired in any of the experiments, and mindfulness has positively influenced the well-being of the participants due to the psychological detachment from stressors.

1.3.6. [bookmark: _Toc152140109]Napping 
Napping in the workplace has become a topic of interest and debate in recent research for its use as a wellness and performance booster. In a systematic review and meta-analysis, Dutheil et al. (2021) found that afternoon napping improves cognitive performance and, most significantly, alertness, with lasting effects of up to 2 hours. The study, however, notes that the mental benefits in the first half an hour after the nap are variable due to the adverse effects of sleep inertia. As sleep deprivation costs businesses billions of dollars, major companies like NASA, Google, Zappos, and Huffington Post have already embraced napping during work hours and implemented designated areas. Napping for short periods improves alertness, motor skills, decision-making, and creativity and can also reduce the accidents resulting from insufficient sleep and recovery (Murphy et al., 2016). An additional study conducted in Abu Dhabi further proves the positive outcomes of daytime napping on performance and happiness with recommendations for a nap duration no longer than 20 and 30 minutes (Sandybayev, 2019). 

1.3.7. [bookmark: _Toc152140110]Conclusion
After looking into the various break strategies and activities, it became evident that while all of them are positively associated with improved well-being, only a few stood out as particularly effective for well-being and productivity. Exercise, while enhancing well-being, does not directly influence productivity. The effectiveness of social breaks depends on the nature of conversations, and mindfulness practices, while positively impacting well-being, may reduce the drive to tackle tasks. Thus, napping has emerged as one of the most effective and promising ways to enhance well-being and productivity, along with biophilic design and incorporating natural elements. As napping may lead to the potential adverse effect of sleep inertia, strategies to minimise and, where possible, avoid it altogether will be investigated in the next section.

1.4. [bookmark: _Toc152140111]Effective naps

This section delves into strategies for minimising sleep inertia and its detrimental effects on cognitive performance during the first few minutes after waking up. From optimal nap durations to the influence of light exposure, sound, and self-awakening, each strategy is investigated for its potential impact on post-nap mental performance.

Sleep inertia, a state characterised by grogginess and disorientation upon waking, can impair cognitive and motor functions, and it is crucial to minimise it during short naps intended for rapid rejuvenation and enhanced alertness. Achieving this goal involves preventing the onset of slow-wave sleep (SWS), the deep, restorative stage of the sleep cycle, which is more likely to induce pronounced sleep inertia (Figure 2).
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[bookmark: _Toc151751173][bookmark: _Toc151751359]           Figure: 6 Changes in the effects of naps following awakening from the nap (Lovato & Lack, 2010)

1.4.1. [bookmark: _Toc152140112]Duration
According to research, the most effective way to reduce sleep inertia during short naps is to keep their duration short, lasting no more than 30 minutes. This is because slow-wave-sleep (SWS) is less likely to occur during the first minutes of sleep, thus reducing the risk of impaired cognitive function upon waking. It is essential to say that prior sleep loss plays an important factor in sleep inertia, and naps with well-rested conditions are less likely to contain SWS (Hilditch et al., 2017).
1.4.2. [bookmark: _Toc152140113]Light Exposure 
A study carried out by Figueiro et al. (2019) revealed the potential use of long-wavelength (red) light exposure as an alleviator of the adverse effects of sleep inertia. Compared to the dim light control condition (D), there were significant improvements in cognitive performance in the group exposed to red light during sleep (RM). While red light exposure upon waking (RG condition) had overall better results than the dim light control condition (D), the positive effect lasted only during the first few minutes after the exposure. While the study gives a reason for using red light as an alleviator for sleep inertia, the matter needs further research, and future studies need to explore the potential negative impacts on different chronotypes.
On another note, other investigations have researched bright light for its ability to surpass melatonin and control internal body (circadian) rhythms to improve alertness and cognitive performance. However, exposure to bright light after waking shows no significant improvement in cognitive performance during the first few minutes after waking. On the other hand, the gradual increase in light levels before waking (dawn simulation) has been linked to improved alertness levels. Nevertheless, conclusions about performance cannot be drawn due to the lack of consistency. For its ability to alter circadian rhythms and affect sleep patterns, the potential implementation of bright light exposure during daytime naps must be considered carefully and cautiously (Hilditch et al., 2016).

1.4.3. [bookmark: _Toc152140114]Sound
A study assessing the effect of melodic and rhythmic alarm tones on sleep inertia upon waking found that “A saliently melodic alarm tone, incorporating a musically neutral control test stimulus within its design, enhanced vigilance post-awakening when compared to the control stimulus in isolation”. Compared to the control, the psychomotor vigilance test (PVT) performance score was notably higher, while attentional lapses and false starts were significantly reduced. According to the research, “alarm tones (not too fast nor too slow; 105 Beats per minute (BPM) with melodically rhythmic features may be more successful in counteracting the deficits experienced from SI post-awakening than counterparts devoid of melodic content (i.e., the control stimulus we tested)” (McFarlane et al., 2020). Furthermore, results from another study show that exposure to pink noise upon waking could reduce the negative effects of sleep inertia under specific conditions. “Performance in the group exposed to 75 dB of pink noise (random noise with more low-frequency components than white noise) after waking, did not differ from total sleep deprivation”. It is crucial, however, to note that the results were inconsistent, and naps ending at different times have given conflicting outcomes, indicating that further research is needed to prove the effectiveness of pink noise exposure (Hilditch et al., 2016).

1.4.4. [bookmark: _Toc152140115]Self-Awakening
Some studies have indicated a link between self-awakening and reduced effects of sleep inertia. Research has found that self-awakening leads to lighter sleep patterns and demonstrates greater levels of physiological arousal at 15 minutes post-wake compared to awakening by external stimuli. As the reported levels of self-awakening success vary considerably across studies and previous research shows significantly lower rates, conclusions about its reliability cannot be made. Moreover, techniques like self-awakening are unlikely to be a reliable approach in a work setting with limited time for rest (Hilditch et al., 2016).

1.4.5. [bookmark: _Toc152140116]Conclusion
After exploring strategies to minimise sleep inertia and improve cognitive performance during the first few minutes after waking, it became evident that various approaches can prove effective under specific conditions, while others may be unreliable or lead to negative side effects. Self-awakening and bright light exposure are excluded due to concerns about reliability and circadian rhythm alterations. The most impactful strategies include managing nap duration and preventing slow-wave sleep (SWS), incorporating melodic sounds upon waking, and utilising red-light exposure during the nap and upon waking.

2. [bookmark: _Toc152140117]Product Design Requirements

Conclusion 1: 
Frequent breaks are optimal for performance and well-being, and 75% of individuals share a similar pattern of energy levels; hence, many will likely need rest often and at similar times. 
The design outcome:
1. Has to be simultaneously accessible to many.
2. Should be compact.

Conclusion 2:
Biophilic design, mimicking nature through form and materials, improves cognitive performance and reduces stress.
The design outcome:
3. Has to take an organic shape.
4. The materials must be natural, especially where the user is in contact with them.
5. Has to incorporate natural sounds (Appendix A).

Conclusion 3:
Napping at work replenishes energy levels, thus improving cognitive performance and wellness.
The design outcome:
6. Should enable workers to take naps at work.
7. Should provide privacy.
8. Must isolate external noise and provide quiet time for sleep. (Appendix B)
9. Must block out light.
10. Has to provide support for the head and neck.
11. Has to provide comfort during naps.
12. Should consider temperature levels and air flow.

Conclusion 4:
Sleeping inertia and its adverse effects on cognitive performance during the first few minutes after waking can be prevented or minimised.
The design outcome:
13. Should track sleep and wake the user before slow-wave sleep (Appendix C & D).
14. Should wake the user between 15 and 30 minutes after falling asleep.
15. May use red light exposure.
16. Should use melodic alarm sounds upon waking.

3. [bookmark: _Toc152140118]Conclusion
This study found that a large percentage of office workers tend to skip their breaks, and the average duration of breaks has decreased significantly over the last few years. The main reasons to resist taking breaks are related to workload, office culture, momentum concerns, and expedience concerns. Performance was found to be a common thread presented in the mentioned reasons. As this shift towards shorter breaks has detrimental consequences to individuals' overall well-being, the study aimed to explore possible strategies that align increased performance with mental well-being. It was found that frequent short breaks that align with the body's ultradian rhythm and longer, more rejuvenating rests during the trough in energy levels are the best strategies for improved cognitive performance in terms of duration, frequency, and timing. The most rejuvenating activities that help resource recovery are napping and breaks taken in nature or in an environment that mimics nature. Sleep inertia was identified as a potential side effect of napping. The duration of the nap, red light exposure, and melodic alarm tones emerged as countermeasures for the groggy state experienced after waking. Based on these findings, product design requirements were created to inform the design of a possible solution that will benefit both employees and employers, thus having the potential to achieve a shift towards a more break-encouraging office culture.

Recommendation for future development
Although the research has uncovered critical strategies for developing a valuable solution, the study can be further extended by investigating the structures, textures, smells and sounds in nature that have the most significant healing effect on individuals' well-being.
Further research is also necessary on light exposure upon waking as it is unclear whether bright light exposure could alter circadian rhythms, in which cases, and how adverse its effects could be.
Moreover, the potential side effects of red lights should also be explored further to guarantee the safety of the users.
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PERFORMANCE EXPECTATIONS
Sound

Frequency Response:

« The speakers should be able to reproduce a wide range of frequencies accurately
for amore immersive audio experience

« Recommended Range: 20 Hz to 20 kHz (the audible frequency range for the
human ear).

« Awider frequency response ensures that the headphones can reproduce a broad
spectrum of sounds,

Nominal Impedance:

« Recommended Range: 16 to 32 ohms.
« Lower-impedance headphones are generally more efficient and work well with
portable devices like smartphones and tablets.

Sensitivity.

* Recommended Range: 95 to 110 dB/mW.

« The sensitivity indicates how efficiently the headphones convert electrical
signals into sound. Higher sensitivity values mean that the headphones will
produce louder sounds with less power, which can be beneficial for battery-
powered devices.

Driver Size:

« Recommended Range: 40 mm to 50 mm
« Larger driver sizes often result in better bass response and overall sound quality.

Bluetooth Version:

« Recommended: Bluetooth 4.2 or higher.
« For wireless functionality, a higher Bluetooth version typically offers better
connectivity, lower power consumption, and improved data transfer rates.

User-Friendly Controls:
« The product should integrate intuitive controls on the headphones for volume:
adjustment, track selection, and play/pause functions.
« The touch controls or physical buttons must be easy to locate and operate.
Nature Sound Integration:
« Melodic sounds from nature, such as birdsong, flowing water, or rustling leaves have

to be preloaded.
« These nature sounds must contribute to a relaxing atmosphere.
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NOISE ISOLATION

« The integrated headphones should provide effective noise-canceling features to help the user focus on napping.
« The noise-canceling technology has to be Passive noise cancellation and only rely on physical barriers to block out external sounds.
« The headphones must be comfortable and shouldn't press too hard against the ears.

On-Ear

aOmnemr

)

Ear Buds In-Ear

specialized acoustic foam,

Over-Ear Design:

 An over-ear design provides a better seal around the ears compared to on-ear or in-ear
designs.

Cushioned Ear Cups:
« Ear cups with ample cushioning to create a comfortable seal around the ears.
« Noise-isolating materials within the ear cups to absorb and block out external sounds.

Closed-Back Design:

« Closed-back headphones have solid ear cup enclosures that isolate the ears from external
noise.

Tight Headband Seal:

« The headband should provide a snug yet comfortable fit on the user's head to help in
maintaining the seal created by the ear cups.

Material Selection:

* Materials for the ear cups and headband should have good acoustic properties to minimize
sound transmission.
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PERFORMANCE EXPECTATIONS

Sleep Tracker and Alarm System

Sensor Type:

« Should incorporate dry EEG electrodes to monitor brain activity changes by

mea:

ring brain waves.

« Additionally it could also incorporate a photoplethysmography (PPG)
sensor to measure heart rate and a 3-axis accelerometer to measure
movements, position, and respiration rate.
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Real-Time Monitoring:

« Real-time monitoring for immediate feedback on the users sleep stage.

Bluetooth Connectivity:

« Bluetooth connectivity is necessary to transmit sleep data to the alarm
system in real-time.

Customizable Alarm Tones:

« Users should be able to choose from a variety of alarm tones, including
nature sounds.

Gradual Alarm Activation:

« Gradual alarm activation feature should be implemented to ease users into
waking up gently.

Smart Alarm Logic:

« Smart algorithms should be used to analyze sleep data and wake the user
during a lighter sleep stage.

Customizable Wake-up Window:

« Users should be able to set a wake-up window to wake up within the
preferred time range.
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PERFORMANCE EXPECTATIONS
Battery and Charging

Battery Capacity:

« Recommended Range: 300mAh to 500mAh.

« The battery capacity should be sufficient to power the headphones and sleep tracking features for a
typical nap duration.

Charging Time:

« 1to2hours
« Quick charging time for user convenience.

Power Efficiency:
« Optimize power efficiency to extend battery life during usage.
Low Battery Indicator:
« Low battery indicator to alert users when the battery is running low.
Charging Method:
. UsB-C
Auto Power Off:

« An auto power-off feature to conserve battery when the headphones are not in use.
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