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Audio into Remote Work Environments​
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The global COVID-19 pandemic forced the world to shift to remote work in many industries. 
What began as a temporary solution to the lockdown turned into a permanent setting in many 
industries. While remote work offers benefits such as flexibility, it also comes with a fair share of 
problems, often cognitive, including challenges with creativity, focus, and communication. These 
problems affect an employee's ability to work efficiently, which affects a business's performance, 
which puts the need to solve these problems in a business's interest as well. Using cognitive 
tech such as binaural beats to curb these problems is a low-cost and simple solution. Binaural 
beats can be used to help solve cognitive challenges associated with remote work by enhancing 
creativity, focus, and overall productivity, and have the potential to be integrated into business 
systems. 
 
Binaural beats are an auditory phenomenon that occurs when two slightly different frequencies 
are presented to each ear. The difference between the two frequencies is perceived and 
integrated by the brain as a third tone. Binaural beats are different from other forms of music 
such as ambient music and white noise because when binaural music is played to the ears, the 
difference of the two different frequencies played to each ear is perceived and results in brain 
entrainment whereas in other forms of music, the same frequency is usually played in both ears 
and only hits the emotional, sensory and memory areas of the brain. For example, the left ear is 
presented with a tone of 300 Hz and the right ear with a tone of 310 Hz, the brain would 
perceive a binaural beat of 10Hz, which is associated with the alpha brainwave range, 
promoting relaxation and calm focus. Most binaural beats fall within a range of 1-30 Hz, aligning 
with natural EEG brainwave patterns: delta (1–4 Hz), theta (4–8 Hz), alpha (8–13 Hz), beta 
(13–30 Hz), and gamma (>30 Hz) (Ingendoh et al., 2023). Several scientific studies have 
explored how different binaural beat frequencies affect cognitive functions like focus, creativity, 
and stress reduction. Beauchene et al. (2016) conducted a study that found that 15Hz BB 
produces high synchronization within the auditory cortex and falls within the beta band, which is 
often associated with active concentration. In a study conducted by Reedijk et al. (2013), 
participants were exposed to binaural beats at 10 Hz (alpha) and 40 Hz (gamma) frequencies. 
The study found that these frequencies specifically enhanced divergent thinking (creativity) in 
individuals with lower eye blink rates, benefitting from the alpha binaural beats and benefitting or 
not impaired by gamma binaural beats. Although this effect is limited to people with lower blink 
rates, this aligns with remote employees because during the duration of work on a digital device, 
lower blink rates are observed(Al-Mohtaseb et al. 2013). Lastly, participants were subjected to a 
theta frequency of 6 Hz, an alpha frequency of 10 Hz, and a beta frequency of 25 Hz for 20 
minutes, which contributed to reducing anxiety through lowered blood pressure and heart rate in 
a study conducted by Yang et al. (2025). 
 
Remote workers share an array of problems, such as decreased focus and digital fatigue that 
they face every day. According to Microsoft (2025), employees are interrupted during core work 
every two minutes, almost 275 times a day. Another observation was that meetings after 8 pm 



went up by 16% due to cross-timezone collaboration. Similarly, DigitalOcean (2019) reports from 
a survey of 4,500 that 82% of the remote workers reported feeling burned out and fatigued at 
some point. A poll conducted by Monster (2020) reported that 69% of remote workers report 
experiencing symptoms of burnout. These problems can cause employees to struggle with 
creativity, pay attention, and feel stressed, which can curb their performance and, in turn, can 
negatively affect the performance of a business. In today's remote work-heavy work 
environment, companies need to consider solutions that are scalable and non-invasive to meet 
the diverse needs of their teams. Traditional solutions such as meditation and wellness apps 
demand extra time and effort from employees, which can cause disruptions in workflows and 
schedules. A solution such as binaural beats offers a low-effort but highly effective solution. 
They can be seamlessly integrated into existing work environments, while working alone or in a 
meeting with a team without needing to change routines or disrupt workflow. This allows 
businesses to support their employees' well-being without disturbing their workday while being 
cost-effective, non-invasive, and scalable. 
 
Integrating binaural beats into remote work can help remote workers improve their performance 
by improving focus, creative thinking, and reducing stress. In a study conducted by Colatzo et 
al. (2017), participants were exposed to gamma beats, which showed more focused attention, 
with less interference from distracting information, creating a narrower spotlight effect in the 
participants. This can foster an improved ability to concentrate on task-relevant stimuli and 
suppress distractions while working. As per Reedijk et al. (2013), listening to 335 Hz to the left 
ear and a tone of 345 Hz to the right ear creates a perceived binaural beat frequency of 10 Hz 
(alpha band), which increases creative thinking. This can be best used in activities such as 
brainstorming sessions and ideation meetings. Yang et al. (2025) found that 25 Hz (beta band) 
produced significant reductions in heart rate and systolic blood pressure (p < 0.01). It also 
shifted autonomic nervous system activity by decreasing normalized low-frequency power, 
which is associated with sympathetic (stress-related) activity, and increasing normalized 
high-frequency power, linked to parasympathetic (relaxation) activity. This can be used after 
long or stressful meetings or tasks, before and after work, or during breaks to support returning 
to a normal state. 
 
To apply binaural music effectively in remote work settings, it should be integrated as a 
structured information system. A system that uses input data, processing logic, output delivery, 
and continuous feedback to improve employee performance would be an effective system. The 
system begins by collecting inputs such as the user’s task type, such as brainstorming or 
focused work, time of day, session duration, and personal preferences given by the employee. 
These inputs guide the system’s selection of an appropriate binaural beat stream that is tailored 
to cognitive demands. For example, using gamma beats to promote focus or alpha beats to 
support creativity. The selected stream is then delivered directly through the user’s workspace, 
such as a Zoom extension or Slack plug-in, to create a controlled auditory environment 
designed to enhance cognitive performance. At the end of every session, a simple and short 
survey is presented to the employee about their experience, such as focus ratings or task 
completion time. This feedback can help the system refine future audio sessions by making 
changes with the help of direct input from the user. By framing this solution as a dynamic, 



data-informed system, businesses can leverage these principles to improve not just workflows 
but the mental processes that drive them. Businesses can integrate a system like this into 
existing workspaces such as Zoom and Slack with a “focus mode”. A Zoom plug-in could 
automatically fade binaural beats in and out by detecting if someone is speaking to help the 
user focus during meetings or play stress-relieving binaural beats in the background before 
scheduled meetings or after long meetings. A Slack bot could start sessions with the 
appropriate binaural beat streams from user commands or a computer application that is 
conveniently accessible and works in the background.  
 

 
 
While binaural beats show promising benefits to digital workforces, they are not universal. 
People with neurodivergent conditions like sensory disorders may not be able to experience the 
intended benefits or may even react unexpectedly. Other factors, like musical preferences, may 
also impact the universality of binaural beats. Ethical concerns may also arise if the system 
collects and stores user data such as productivity metrics, focus ratings, or mood tracking for 
effective implementation. A lack of safeguards could lead to misuse of personal information by 
tech providers or employers, especially including biometric or behavioral data. To ensure proper 
implementation, systems like this should be strictly optional, transparent about data usage, and 
designed with user privacy and autonomy in mind. 
 
Remote work has introduced new cognitive strains, such as increased distractions and reduced 
creativity, which are often overlooked by businesses. We have examined how binaural beats, 
framed as an intervention, are capable of enhancing digital work environments at a cognitive 
level. The proposed solution leverages principles such as user data, feedback loops, and 



system design to enhance cognitive performance directly in a remote workflow. With factors 
such as minimal cost and adaptability, binaural beats are a scalable and ethically acceptable 
tool to improve performance. Looking ahead, continued development and research could 
improve these systems through AI-based personalization as well. As the future of work 
continues to shift, developers are uniquely positioned to create intelligent systems that are 
human-centered that not only amplify cognitive well-being but also business outcomes.  
 
Link to Binaural beats   
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