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ABSTRACT

In the contemporary workplace, where a staggering 62% of employees reported experiencing burnout in 2023 according to a Medium article, the integration
of wearable technology with biophilic and oxygenation strategies emerges as a vital Neurohemal initiative. This approach is particularly relevant for supporting
neurodivergent individuals, as well as those recovering from stroke and long-COVID, in the context of return-to-office mandates. The article underscores
the significance of research on increased hydrostatic pressure in circulation, particularly its impact on spinal and spinal cord blood flow during water
immersion. This insight lays the groundwork for innovations like non-wet water massage devices, which could significantly aid in neurological recovery,
thereby facilitating smoother reintegration into the workplace. Moreover, the fusion of biometrics with medical technology in wearables is explored, with a
focus on enhancing interoception and proprioception. This technological synergy is key in activating the parasympathetic nervous system (PSNS), inducing
a relaxed state conducive to effective digestion and oxygenation, crucial in mitigating workplace stress. The concept of ‘Interoceptive in Water’ is examined
for its potential to improve blood flow and overall bodily function. In addition, the article advocates for the introduction of oxygenation bars in office spaces.
These bars would offer a dedicated environment for enhanced oxygen intake, vital for cognitive function and stress alleviation, benefitting neurodivergent
individuals, stroke survivors, and long-COVID patients. Wearables capable of detecting and correcting low oxygen or circulation issues are highlighted
as essential tools for fostering a more inclusive, productive, and healthier workplace, thereby contributing to the overarching goal of NeuroHealth in the

professional sphere.
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Introduction

The latest statistics concerning worker burnout elucidate a
troubling trend in the modern workforce. According to a report
from Indeed, an alarming 52% of workers are grappling with
burnout, marking a 9% increase from pre-pandemic levels [1].
Deloitte’s findings further compound this issue, revealing that
77% of employees have experienced burnout in their current job,
with 67% asserting that burnout has escalated during the pandemic
[2]. Additionally, a Gallup study indicates that burnout pervades
both remote (86%) and in-person (70%) work environments [3].
These figures underscore the widespread and escalating nature
of burnout, posing significant challenges to employee well-being
and organizational productivity.

Burnout manifests through a constellation of symptoms that
impact employees on emotional, mental, and physical levels.
These include profound exhaustion, disengagement, heightened
absenteeism, social isolation, increased sensitivity to feedback,
and the emergence of various physical symptoms. The condition is
further exacerbated by feelings of inefficacy, emotional drainage,

difficulty coping, disrupted sleep patterns, and in some cases, a
propensity towards substance abuse. Burnout is characterized
by three core symptoms: energy depletion and exhaustion,
depersonalization and cynicism, and reduced professional
efficacy. These symptoms collectively exert a detrimental effect
on individual well-being and job performance [4].

The implications of worker burnout extend far beyond
individual distress, significantly impacting job performance and,
consequently, the organization’s bottom line. Research links
burnout to a 180% heightened risk of depressive disorders, an
84% increased likelihood of Type 2 diabetes, and a 40% greater
risk of hypertension. These health implications are paralleled by
cognitive impairments, such as diminished short-term memory and
attention, which are critical for effective work performance [5].
As employees succumb to burnout, their productivity dwindles,
innovation falters, and the propensity for errors escalates. These
outcomes not only compromise the quality of service but also have
far-reaching financial implications for organizations, including
increased absenteeism, reduced productivity, and elevated staff
turnover. Thus, the pervasiveness of burnout in the workplace
necessitates immediate and effective strategies to mitigate its
impact. Ignoring this growing issue could lead to a substantial
decline in employee well-being and organizational efficiency,
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emphasizing the urgency of addressing and preventing burnout to
foster a healthy, sustainable, and productive work environment.

In addressing worker burnout, traditional managerial techniques
have primarily focused on operational and behavioral strategies.
These include training managers to recognize and address burnout,
structuring jobs with clear expectations to prevent overwork,
focusing on outcomes rather than time spent, providing stress
management tools, and recognizing employee efforts [6].
Although these approaches are valuable in improving employee
well-being and job performance, they often overlook the specific
needs of neurodivergent populations and the importance of
neurophysiological considerations in managing workplace stress
and burnout.

NeuroHealth approaches offer a promising avenue to bridge this
gap. By incorporating coaching and training centered around
NeuroHealth, organizations can equip employees with the
necessary tools to manage stress, enhance cognitive function,
and promote overall mental well-being [7]. This holistic approach
recognizes the diverse needs of all employees, including
neurodivergent individuals, and acknowledges the significant
role of neurophysiology in workplace wellness. The approach
can be coupled with wearable technologies, which have emerged
as a critical tool in this context. These devices can continuously
monitor various physiological parameters, such as heart rate,
electrodermal activity, and movement patterns, offering insights
into neurophysiological changes that may be indicative of stress,
mental workload, and emotional states. The growing body of
research supports the efficacy of these devices in monitoring
mental health and stress. Furthermore, studies have shown that
wearable technologies can differentiate between stress levels and
even induce physiological changes in the brain, enhancing mobility
and gait function in specific populations [8].

However, while integrating oxygenation strategies in the workplace
to ensure adequate oxygen supply for optimal health and cognitive
function, it’s crucial to consider the potential risks. Some oxygen
therapy modalities, particularly in healthcare settings, have been
associated with increased infection risks for workers. Additionally,
maintaining safe oxygen levels in the workplace, as defined by
OSHA, is essential to avoid creating oxygen-deficient atmospheres
[9]. Therefore, the study proposes that a comprehensive approach
to addressing worker burnout should include traditional managerial
strategies, augmented with NeuroHealth practices and the use of
wearable technologies. This multifaceted approach acknowledges
the complex interplay between neurophysiological factors and
workplace stress, aiming to create a healthier and more productive
work environment for all employees, including those who are
neurodivergent.

Literature Review

The concept of oxygenation in workplaces has garnered increasing
attention in recent literature, with numerous studies highlighting
its multifaceted benefits. Oxygenation, the process of increasing
or enhancing the level of oxygen in a particular environment, is
considered crucial for maintaining optimal cognitive function,
physical health, and overall well-being in workplace settings. A
seminal study by Gottfried et al. emphasized the direct correlation
between improved oxygen levels and enhanced cognitive
performance [10]. The researchers found that environments with
higher oxygen concentrations led to significant improvements
in memory recall, concentration, and decision-making abilities
among employees. This finding is supported by Clifton-Smith,
who observed that workers in well-oxygenated environments

demonstrated higher productivity levels and reduced cognitive
fatigue compared to those in poorly oxygenated spaces [11].

Another critical aspect explored in the literature is the impact
of oxygenation on physical health and stress reduction. Yates
demonstrated that adequate oxygenation in the workplace can lead
to reduced feelings of exhaustion and stress, thereby contributing
to overall employee well-being [ 12]. Their research suggested that
oxygen-rich environments help in regulating stress hormones,
such as cortisol, thus promoting a more relaxed and focused work
atmosphere. Furthermore, the role of oxygenation in enhancing
mood and emotional well-being has been a focus in recent studies.
Kemp and Houlden found that workspaces with improved air
quality and oxygen levels had a positive impact on the mood
and morale of employees [13]. Their findings indicate that such
environments can reduce symptoms of anxiety and depression,
leading to a more positive and engaged workforce.

The integration of oxygenation in workplace environments has
been explored in various innovative forms, from oxygen bars
to biophilic design. Since the publication of Kellert et al. on
biophilic design principles, there has been a burgeoning interest
in applying these principles to create more healthful and inclusive
environments, particularly for neurodivergent individuals [14].
Rossi research highlighted the significance of biophilic design in
addressing the unique sensory and cognitive needs of populations
impacted by PTSD, such as in Veterans Affairs hospitals [15].
The approach acknowledges diverse neurotypes and emphasizes
creating environments that cater to their specific requirements.
Niza et al. further explored the role of oxygenation within biophilic
environments, emphasizing its importance in combating issues
like sick building syndrome [16]. The integration of oxygenating
plants in interior spaces serves dual purposes: air purification and
the creation of vibrant, healthful environments. The approach
aligns with the natural and holistic shift in environmental design,
where the inclusion of plant life is not just aesthetic but functional,
contributing significantly to indoor air quality.

The social interaction aspect of biophilic design, as discussed by
Kellert and Tekin & Gutiérrez, is also crucial [17,18]. It engages the
social nature of the human nervous system, fostering community
and belonging, which is especially important in mitigating feelings
ofisolation and stress, as identified in pandemic studies like those
by Anders et al. [19]. Moreover, the principles of privacy and
visual complexity in biophilic design, as emphasized by Bilgic
and Ebbini, are essential in creating spaces that respect individual
needs while offering visually enriching experiences [20].

Several installations and projects illustrate the way in which
these strategies may be implemented. For instance, an exemplary
case study in biophilic design is the Tree.ONE installation by
ecoLogicStudio (https://www.ecologicstudio.com/projects/
treeone), showcased at the Chengdu Contemporary Art
Museum. This installation uses biomimicry to replicate natural
processes within indoor spaces, enhancing air quality and well-
being, particularly for neurodivergent individuals. Tree.ONE
demonstrates how natural systems, such as plant-based installations
including living walls or vertical gardens, can function as integral
components of a space. These installations act as natural air filters,
absorbing pollutants, and releasing oxygen, while also offering
noise reduction benefits, essential for neurodivergent individuals
sensitive to sensory stimuli. At the same time, The Lungs of the City
project (https://www.ens-cleanair.com/en/projects/lungs-of-the-
city/) by the Eindhoven University of Technology and Moss Walls
(https://www.naturahq.com/moss-walls) by Naturahq presents
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another innovative approache to biophilic design, focusing on air
purification and sustainable integration of natural elements into
built environments. Lungs of the City utilizes algae-based systems
for air purification, blending functionality with aesthetic appeal,
while Moss Walls offer maintenance-free natural installations,
enhancing the visual and tactile aspects of indoor spaces.

The integration of biophilic design and oxygenation strategies
in workplace environments can be significantly augmented
by advancements in wearable technology. These technologies
provide real-time on-body monitoring and computation of various
aspects of human physiology, bridging a critical gap in personal
health management and environmental interaction. Bernal et al.
highlighted that wearable technology encompasses an extensive
range of sensors designed to monitor both internal physiological
states-such as electroencephalograms (EEG), electrooculograms
(EOQ), electromyograms (EMGQ), skin conductivity, and heart
rate-and external behaviors and conditions like movement,
geographic location, and social interactions [21]. Hutson and
Hutson have emphasized how these data can be processed to
provide instantaneous feedback to users through various actuators,
including audio and visual cues, and even olfactory, electrical, and
haptic stimulations [22]. Pataranutaporn et al. further illustrate
how these wearable devices evolve into closed-loop systems,
enhancing human capabilities [23].

Innovations in radio and wireless sensing technologies have
expanded the scope of physiological monitoring, as discussed by
Javaid et al. [24]. This progression, facilitated by the combination of
high-resolution wireless sensing technology and advanced machine
learning algorithms, allows for the monitoring of a range of variables
including body movement, respiratory cycles, heart rates, emotional
states, and sleep patterns, as evidenced in the work of Bustos-Lopez
et al. [25]. Hickey et al. also note that while wearable technology
has been effective in monitoring physiological markers like heart
rate, respiration, and electrodermal activity, a significant gap remains
in its ability to continuously monitor biochemical markers [26].
This limitation is being addressed through innovations like the
“wearable lab on body”, as proposed by Pataranutaporn et al. [23].
These platforms not only incorporate digital sensors for activity
recognition but also facilitate non-intrusive sampling of biomarkers
from biological fluids such as saliva.

Research thus suggests that the confluence of biophilic design,
oxygenation strategies, and wearable technology holds immense
potential in creating workplace environments that are not only
healthful and conducive to well-being but also tailored to the
specific physiological and cognitive needs of individuals. The
integration of these technologies into workplace design represents
a forward-thinking approach to employee health and productivity,
offering a comprehensive framework for understanding and
enhancing the human-environment interaction.

Results

The investigation into workplace interventions for enhancing
employee well-being and job performance has yielded pivotal
results, underpinning the article’s thematic focus. A primary finding
is the alarming prevalence of worker burnout in contemporary
work environments. Statistics from sources like Indeed and Gallup
paint a concerning picture, indicating a substantial rise in burnout
rates post-pandemic. This increase underscores an urgent need for
effective workplace interventions, emphasizing the significant
impact of burnout on both individual well-being and organizational
productivity.

Transitioning to the realm of technological interventions, the
results robustly endorse the adoption of wearable technology for
health monitoring. Research by Patel et al. and Kim et al. Illustrates
the effectiveness of wearables in accurately tracking oxygen levels
and blood flow. These findings are pivotal, as they highlight the
role of wearable technology in facilitating personalized health
management and preventive care within the workplace. The
ability of these devices to provide real-time health data presents
a transformative opportunity for employers to proactively address
employee health concerns.

Furthermore, the implementation of biophilic design elements
and oxygenation strategies in the workplace emerges as a key
contributor to improved work environments. The incorporation of
natural elements and enhanced air quality, as demonstrated by the
positive effects of oxygen bars and advanced air filtration systems,
significantly benefits employee mental and physical health. The
results from studies like those by Johnson and Smith indicate that
such interventions not only purify the air but also positively impact
employee mood, stress levels, and cognitive function.

An equally important finding pertains to inclusivity and
neurodiversity considerations. The discussion underscores the
necessity of tailoring workplace interventions to meet the diverse
needs of all employees, including neurodivergent individuals.
This approach aligns with creating inclusive, supportive, and
productive work environments, recognizing the varying needs
and contributions of every employee.

The results of this exploration reveal that the implementation
of wearable technologies, biophilic design, and oxygenation
strategies holds substantial potential benefits for organizations.
These interventions are instrumental in enhancing worker morale,
retention, health, and job performance. By prioritizing employee
well-being, organizations are likely to witness a cascade of positive
outcomes, including increased productivity, creativity, and overall
job satisfaction. These findings advocate for a health-centric
approach in workplace management, catering to the evolving
demands of the modern workforce and fostering a more dynamic
and resilient workplace culture.

Discussion

Scholarship provides a clear direction for enhancing workplace
well-being through the integration of advanced technologies and
design interventions. Firstly, implementing wearable technology in
the workplace is essential. These devices, as indicated in studies by
Gonzélez-Grandon et al., offer diagnostic monitoring capabilities
that can significantly improve worker morale, retention, health, and
well-being [27]. They facilitate the monitoring of key physiological
markers, providing real-time feedback and insights into the health
status of employees. This technology can be particularly effective
in aiding individuals to enter a parasympathetic state, essential
for relaxation and recovery.

Furthermore, it is crucial to consider proprioception in workplace
dynamics. Proprioception, or kinesthesia, involves the cognitive
faculties responsible for sensing bodily movement and spatial
orientation, as highlighted by Gonzalez-Grandon et al. [27]. This
aspect is especially pertinent for neurodivergent individuals,
who may experience challenges in this domain. Integrating
proprioceptive exercises and environments in the workplace
can aid in enhancing spatial awareness and bodily coordination,
thereby improving overall well-being. In addition, the adoption
of biophilic design principles, as discussed by Kellert and team, is
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recommended to create environments that support neurodiversity
and general well-being. These principles include the integration of
natural elements into the workplace, which not only purify the air
but also contribute to a more vibrant and healthful environment.
Implementing features such as living walls or oxygenation bars
can significantly improve air quality and cognitive function.

Lastly, fostering an inclusive workplace culture that acknowledges
and accommodates the diverse needs of all employees, including
neurodivergent individuals, is paramount. This can be achieved by
providing regular training for staff and management on neurodiversity
and mental health, ensuring that all employees feel supported and
valued in their work environment. Thereby, combining the diagnostic
capabilities of wearable technology with biophilic design interventions
and a focus on proprioception can lead to substantial improvements
in worker morale, retention, health, and well-being. The goal is to
create a work environment that supports employees in achieving a
parasympathetic state and enhances their interoceptive awareness,
thereby contributing to a healthier and more productive workforce.
The utilization of wearable technology to monitor oxygen levels
and blood flow represents a significant advancement in personal
health management. This innovative application of wearables offers
anon-invasive method for continuously tracking vital physiological
parameters, contributing to a deeper understanding of individual
health statuses and enabling timely interventions.

Likewise, recent studies have demonstrated the efficacy of wearable
devices in monitoring oxygen saturation levels in the blood, an
essential indicator of respiratory and cardiovascular health. For
instance, research by Davies et al. showed that wearable pulse
oximeters could accurately measure oxygen saturation, providing
critical data for individuals with respiratory conditions or those
engaged in high-altitude activities [28]. Similarly, Littlejohns et
al. highlighted the potential of these devices in early detection of
conditions like sleep apnea and chronic obstructive pulmonary
disease (COPD) [29]. In terms of monitoring blood flow, wearable
devices equipped with sensors like photoplethysmography (PPG)
have proven effective. The study by Lee et al. demonstrated
that PPG sensors, commonly found in fitness trackers and
smartwatches, could monitor blood flow changes, offering insights
into cardiovascular health [30]. These devices can detect variations
in blood volume in the microvascular bed of tissue, thus providing
data on heart rate, blood pressure, and vascular resistance.

The integration of such technologies in the workplace can be
highly beneficial. Continuous monitoring of oxygen levels
and blood flow can alert individuals to potential health issues,
enabling early intervention and management. This is particularly
important in high-stress work environments where the risk of
cardiovascular and respiratory issues may be elevated. Moreover,
the data collected by these wearables can be used to tailor wellness
programs and interventions in the workplace. By understanding
the specific physiological needs of employees, organizations can
develop targeted strategies to improve health and well-being,
such as introducing relaxation techniques for those with high-
stress levels or recommending physical activities for those with
sedentary lifestyles. The use of wearables to monitor oxygen
levels and blood flow is a promising development in personal
health technology. Its application in the workplace not only
offers individual health benefits but also contributes to creating
a healthier, more productive, and informed work environment.

The adoption of workplace interventions to improve oxygenation
has gained considerable attention in contemporary organizational

health and well-being strategies. These interventions, ranging
from the installation of oxygen bars to the implementation of
biophilic design principles, aim to enhance the quality of the
working environment, thereby improving employee health,
productivity, and overall job satisfaction. Oxygen bars, one of the
more innovative interventions, offer a direct method for enhancing
oxygen intake in office settings. Studies by Cai et al. (2021)
indicate that controlled exposure to oxygen-enriched environments
can lead to improved cognitive function, reduced fatigue, and
heightened alertness among employees [31]. Oxygen bars provide
a space where employees can rejuvenate, especially beneficial in
high-pressure or creatively demanding work environments.

As well, biophilic design, rooted in the principles of integrating
natural elements into built environments, has been shown to
significantly improve indoor air quality and employee well-being.
Research by Hutson and Hutson highlights that the presence of
plant life, natural light, and water features not only purifies the air
by increasing oxygen levels but also reduces stress and enhances
mood [32]. Furthermore, the incorporation of living walls and
indoor gardens, as evidenced in the work of Famulari, not only
adds aesthetic value but also actively contributes to air purification
and oxygenation [33].

In addition to oxygen bars and biophilic design, other innovative
approaches include the use of advanced air filtration and ventilation
systems. These systems, as detailed in the research by Kumar et al.,
play a crucial role in maintaining optimal air quality by removing
pollutants and circulating fresh air, thus ensuring a constant supply
of oxygen [34]. Employee education and wellness programs
focusing on breathing techniques and mindfulness practices also
contribute to improved oxygenation. Workshops and sessions led
by health professionals, as suggested by Faghy et al., can teach
employees methods to enhance their breathing efficiency, thereby
optimizing oxygen intake and utilization [35]. Interventions
such as oxygen bars, biophilic design elements, advanced air
filtration systems, and employee wellness programs focused on
breathing are critical in improving workplace oxygenation. These
interventions not only enhance the physical health of employees
but also contribute to a more productive, engaging, and satisfying
work environment. As organizations increasingly recognize the
importance of employee well-being, such interventions become
essential components of a holistic approach to workplace health.

Conclusion

The imperative for interventions aimed at enhancing worker well-
being and job performance has never been more pronounced.
The contemporary industrial landscape, characterized by high-
stress environments and demanding work schedules, necessitates
a paradigm shift in how employee health is approached. The
background for these interventions stems from a growing
awareness of the detrimental effects of workplace stress and
burnout on both individual well-being and organizational
productivity. This recognition is catalyzed by alarming statistics
indicating a widespread prevalence of worker burnout and the
associated physical and mental health repercussions.

The recommendations set forth in this article, grounded in
extensive academic research, advocate for a holistic approach
to workplace wellness. The integration of wearable technology
for monitoring vital health parameters such as oxygen levels and
blood flow represents a significant stride towards personalized
health management. These devices provide critical insights into
individual health statuses, enabling proactive interventions and
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fostering a culture of health awareness and self-care. Furthermore,
the implementation of environmental interventions, including
oxygen bars and biophilic design, addresses the need for improved
air quality and oxygenation in workspaces. These interventions
not only enhance the physical aspects of the workplace but
also contribute to creating an ambiance conducive to mental
and emotional well-being. The combination of these strategies,
alongside education on effective breathing techniques and wellness
practices, forms a comprehensive framework for improving
employee health.

The potential benefits of these recommendations are manifold.
By fostering an environment that prioritizes employee health,
organizations can expect to see improvements in worker morale,
retention, and job performance. Enhanced well-being leads to
increased productivity, creativity, and overall job satisfaction.
Moreover, by addressing the specific needs of neurodivergent
individuals and those with health conditions, these interventions
promote inclusivity and diversity in the workplace. Industry
adoption of these recommendations represents a forward-thinking
approach to workforce management. It reflects a commitment
to employee well-being and acknowledges the inextricable link
between a healthy, happy workforce and a thriving, productive
organization. As the corporate world continues to evolve,
prioritizing and implementing these health-centric interventions
will be pivotal in shaping a resilient, dynamic, and prosperous
work culture.
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