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Objective: Health can be  described as the state of homeostasis and optimal 
functioning across various bio-psycho-social dimensions and processes, 
allowing an individual to adapt and respond effectively to extrinsic and intrinsic 
challenges. Our thoughts, choices, behaviors, experiences, and feelings shape 
our existence. By transitioning from unconscious reactions to conscious 
responses, we  can establish novel habits and behaviors, actively embracing 
positive shifts in our lifestyle.

Subjects and methods: The presented examination focuses on the smartwatch 
(SW), analyzing the incorporation of potentially progressive attributes that could 
enrich our lifestyle pursuits. The objective is not the health disorders themselves 
but the employment of wearable devices to create a strong sense of coherence 
in the Straussian grounded theory approach. The study had no subjects.

Results: The potential of the SW has been partially explored in lifestyle 
intervention, modification, research, and practice.

Conclusion: Based on our examination, creating an innovative SW capable 
of aiding individuals in better comprehending their behaviors and motivating 
them toward comprehensive changes in their lifestyle is a challenging yet 
attainable endeavor. Our ambition is to bring into existence SW capable of 
comprehensively measuring and evaluating interoception, circadian rhythm 
(CR), selected lifestyle pillars, and their associated components, and seamlessly 
integrating them into current SW features. It focuses on boosting motivation, 
maintenance, and amelioration regarding one’s lifestyle. The novel approach 
strives to boost both immediate and underlying factors that actively contribute 
to improving one’s metacognition.
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1 Introduction

Smartwatch (SW) technology has made significant strides in 
enhancing human health and wellbeing, offering a variety of features 
and benefits that can contribute to a healthy lifestyle. The 
rationalization of SW use can incorporate continuous health 
monitoring, providing valuable data that can alert users to potential 
health issues. Fitness motivation and tracking, this constant feedback 
can foster a more active lifestyle, reducing the risk of chronic diseases 
associated with sedentary behavior. Information on sleep quality 
insights can help users make informed adjustments to their sleep 
habits, leading to better sleep quality. Identifying periods of high stress 
through physiological indicators such as heart rate variability can 
prompt users to engage in stress-reduction activities, which can 
contribute to better mental health. Nutritional and hydration 
reminders can help one maintain a balanced diet. Safety features, on 
the other hand, can be particularly beneficial for older cohorts of 
individuals with specific health conditions. Moreover, the health data 
integration and accessibility that SW offers can give a comprehensive 
view of an individual’s health, facilitating better health management 
and communication with health providers (Radin et al., 2020). By 
setting goals, receiving reminders, and viewing progress, users can 
be motivated to adopt and maintain healthier behaviors.

Additionally, fitness enthusiasts often test various features that 
contribute to a holistic fitness tracking experience where we  can 
incorporate Garmin’s Fitrockr Health Solution platform that provides 
modules for various applications and situations such as fitness 
challenges, corporate health events, and fitness charity events. Trainers 
and coaches can also remotely oversee their customers, establish 
targets, customize training plans, and scrutinize customer health and 
fitness statistics. Patients can further adopt SW to play an active role 
in their health services and share relevant data with healthcare 
professionals for more informed discussions and decisions.

Espnes et al. (2021), in his research, asserts that individuals who 
prioritize health and fitness and those contemplating changing their 
lifestyle are likelier to purchase wearable technology devices, such as 
fitness trackers and SW. However, the question remains: How can 
health professionals facilitate collaborative care for subjects to feel 
empowered to become equal and active partners in managing their 
health? SW has the potential to revolutionize health protection and 
maintenance by providing health data conditioned by individuals’ 
lifestyle choices and supporting health enhancement behavior. There 
is a significant unrealized potential for wearables in health monitoring 
to be more protective, proactive, and promotive of health, vitality, and 
wellbeing by focusing on lifestyle determinants.

It can be affirmed that SW can create a new dynamic through 
which healthy and less healthy individuals can acknowledge their 
role in holistic health, where the individual is evolving to become a 
healthcare ally instead of a simple care receiver. Conceivably, SW can 
play a role in motivation, improvement, and connectivity, 
contributing to an overall improvement in daily habits and well-
being (Elbialy et al., 2022). Moreover, Teixeira and Suomi (2014), in 
their multidisciplinary literature review on information systems 
supporting the physical wellbeing of older cohorts, reveal that 
research in this area is very focused on diseases rather than health 
and wellbeing. Most studied information systems emphasize 
protective and curative medical procedures over other important 

dimensions such as prevention, education, and health promotion. 
SW can support a salutogenic health model that emphasizes 
understanding and enhancing the factors that contribute to a person’s 
ability to maintain and improve their health. It focuses on variables 
that promote vitality, wellbeing, and health, in contrast to the 
pathogenic model, which concentrates on identifying and treating 
the causes of diseases (Mittelmark et  al., 2017). The presented 
examination aims to explore SW and its innovative features 
(rationalization) for monitoring sustainable and healthy lifestyles.

2 Motives and formation of habits

The human brain prospers when presented with challenges that 
align with optimal difficulty levels. The Goldilocks rule (Timar and 
Lile, 2015) states that humans experience peak motivation (MO) when 
working on tasks right on the edge of their current abilities. Yerkes-
Dodson law (Broadbent, 1965) describes the optimal level of arousal 
as the midpoint between boredom and anxiety. Something on the 
perimeter of our ability seems crucial for maintaining MO. In that 
sense, we need to search for challenges that push us to our edge while 
continuing to make enough progress to stay motivated.

Nevertheless, human behavior is dynamic and adaptive, capable 
of evolving and responding to changing circumstances. Even though 
achieving a state of constant newness may be  challenging, as 
behavioral patterns often stem from a combination of individual traits, 
societal influences, and past experiences, we can strive to introduce 
novelty and innovation into our behavior (Song et al., 2021). Without 
variety, we get bored, where disinterest and lack of enthusiasm are 
perhaps the greatest antagonists on the quest for self-improvement. 
Young (2019) claims that the greatest threat to success is not failure 
but boredom. SW’s innovative features can track, set goals, provide 
reminders, provide real-time feedback, and serve as motivational tools.

Furthermore, with each repetition, we  develop skill, yet 
we  become less sensitive to feedback when habit formation (HF) 
becomes automatic. We fall into mindless repetition, get used to doing 
things a certain way, and stop paying attention to some inaccuracies. 
Occasionally, we assume that we are getting better because we are 
gaining experience, often reinforcing our current HF, not ameliorating 
it (Lipton, 2015). However, when we desire to maximize our potential 
and achieve a state of complete physical, mental, and social wellbeing, 
we need a more subtle approach. We ought to avoid repeating the 
same things mindlessly and expect favorable outcomes. HF is 
inescapable but not sufficient for mastery of our health. What Clear 
(2018) suggests is a combination of automatic HF and deliberate 
practice. Sorites Paradox (Clear, 2018) talks about the effect one small 
action can have when repeated enough time. Mastery of our health is 
the process of narrowing our focus to a tiny element of success, 
repeating it until we have internalized the skill, and then using this 
new HF as the foundation to advance to the different states of 
proficiency, where each HF unlocks a higher level of performance. 
Moreover, that is a continual cycle where SW has advanced to the 
point where it can identify various health-related conditions, including 
low-quality sleep, high blood pressure, abnormal pulse function, 
insufficient oxygen saturation, and vo2 max, among others. This data 
can embrace positive HF and can also be valuable information to share 
with healthcare providers to better manage health conditions.
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2.1 Interoception, neuroplasticity, and 
circadian rhythm

Recognizing bodily signals interoception (IC) can potentially 
ameliorate healthy outcomes. IC, as a sense of the state of one’s own 
body, can play a crucial role in emotion regulation, social ability, 
motivation, reactions, decision-making, self-monitoring, and the 
perception of arousal, hunger, pain, thereby contributing to a tangible 
sense of self (Saini et al., 2022). Given its crucial role in several mental 
and physical health aspects, its disruption and dysregulation have 
been associated with unwanted outcomes (Saini et  al., 2022). IC 
silencing could force one to over-rely on exteroceptive information, 
leading to unwanted consequences such as increased cognitive control 
of the subjective affective experience (Sekiguchi et al., 2023) where 
strengthening IC abilities can mitigate health results. According to 
Bruni (2023) research, young adults exhibited notably superior 
accuracy in IC compared to their older counterparts. Overlooking 
somatosensory attenuation can lead to detachment of the self 
(Ciaunica et al., 2022). Failing to update the intrinsic stimuli when 
new information is obtained can prevent IC signals from being 
processed at higher levels of the brain structures, ultimately leading to 
subjective reasoning and blunted, disembodied perception of the self 
(Quadt et al., 2018).

Enhancing IC through the SW monitoring feature can be a factor 
in maintaining body homeostasis and influencing emotional 
regulation and stress responses, hence decision-making.

2.2 Neuroplasticity

Moreover, when we are performing tasks automatically without 
paying attention, the brain maps exhibit transients (McAllister 
et al., 1999; Magee and Grienberger, 2020). Hebb (2002) suggests 
that the structure of neurons can undergo reorganization or growth, 
forming neural networks that can be  modified through 
neuroplasticity (NP), where our experiences have the potential to 
impact our gene expression (Doidge, 2008; Ornish and Ornish, 
2019). If we limit exercising our cognitive abilities, we do not just 
fail to remember them. Merzenich (2013) argues that the brain map 
space for those abilities is shifted to the skills we practice instead. 
According to Doidge (2015), conflicting NP explains why behavior 
patterns perceived as unfavorable are challenging to break or 
unlearn. Unlearning is often more challenging than learning. 
Stimulated neurons can develop 25% more branches and increase 
their size, the number of synapses per neuron, and blood supply, as 
Doidge (2008) contends. Some studies demonstrate that individual 
neurons in the brain get more selective, efficient, and error-free and 
process information faster with training (Arzate and Covarrubias, 
2020; Collins, 2023).

Furthermore, our neglect of intensive learning as we  age 
weakens the brain’s systems that modulate, regulate, and control NP 
(Moksnes, 2021). Anything that requires highly focused attention 
will help to learn new skills. Collins (2023) advocates that the right 
stimuli, in the correct order and timing, drive NP alteration 
regardless of age. Even though the human brain is resourceful, it is 
also vulnerable to outside influences. NP can express itself in a 
cognitively flexible but rigid thinking pattern, “the plastic paradox,” 
where some persistent behaviors result from brain NP. According 

to Dispenza (2014), as a creature of habit, we  cycle through 
approximately 60 to 70,000 thoughts each day, with approximately 
90% of them mirroring those of the previous day. Where the value 
of making small daily (even hardly noticeable) changes can 
profoundly impact our habits, hence our NP. It can be argued that 
SW, through features that enhance IC awareness, provide 
knowledge, boost motivation, and support the cultivation of 
positive habits, can indirectly contribute to NP, where the 
continuous engagement with SW features may offer cognitive 
stimuli and experiences that potentially contribute to the brain’s 
adaptive changes over time. The substantiation lies in the ongoing 
use and impact of IC on an individual’s cognitive and behavioral 
patterns, potentially influencing NP. Furthermore, sleep patterns 
play a crucial role in supporting NP processes and are fundamental 
to various aspects of brain function, including learning, memory 
consolidation, emotion regulation, and recovery from neural 
damage (Dispenza, 2014; Frank, 2019). Thus, ensuring adequate 
and high-quality sleep is essential for facilitating the NP activities 
underlie cognitive and emotional health. Moreover, NP provides 
the biological basis for the brain’s adaptability in response to 
emotional experiences, the development and treatment of mood 
dysregulation conditions, and the capacity for emotional resilience 
(Drigas et al., 2018). Enhancing NP can present potential pathways 
for improving mood regulation and overall mental health (Kumar 
et al., 2023). While SW can offer innovative ways to support health 
and wellbeing, their use must be balanced and mindful to prevent 
compulsion, manage desire, and protect those susceptible to 
depression from potential adverse outcomes. Preoccupation with 
the data provided by a SW can, over time, lead to adverse outcomes, 
sometimes referred to as “cyberchondria,” which relates to health 
information online but can also apply to wearable technology. 
We have scientific evidence that SW, or wearable technology, can 
potentially increase anxiety in some individuals (Rosman et al., 
2020; Tsai et al., 2020). Alternatively, constant notifications, sleep 
disruption, health obsession, social comparison, and frequently 
checking the SW can be considered limitations of their use, where 
awareness and education on healthy technology usage practices are 
essential in maximizing the benefits while minimizing the risks 
associated with SW use.

2.3 Circadian rhythm

Maintaining a regular circadian rhythm (CR) is crucial for 
overall health, vitality, and wellbeing. Our entire perception of 
health is dictated by our daily rhythms (Panda, 2018). CR’s 
disruption can be detrimental to various aspects of health, including 
energy regulation, metabolism pathways, sleep patterns, mood, 
mental health, cognitive function, hormonal balance, immune 
function, cardiovascular health, and physical activity levels (Panda, 
2018). We often focus on what we eat, how much we move, and how 
much we sleep, neglecting when we eat, sleep, and are physically 
active (McHill et al., 2017). As an illustration, we live in a culture of 
post-dinner, where late-night eating is the norm (Salman and Kabir, 
2023). We eat far more frequently than we realize (Richter, 2015). 
Adopting a lifestyle aligned with the natural CRs by maintaining 
adequate sleeping and eating rhythms can counter the disrupting 
signals and help accelerate recovery (Marinac et  al., 2017). 
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Furthermore, too many worries, too much time spent in bright light 
in the evening, and too little physical activity can result in poor 
sleep that disrupts our CR (Fernández et al., 2023). Modern man 
spends more than 87% of his time indoors, with an average of 2.5 h 
outdoors, half of which is often after sunset (White et al., 2019). 
Tähkämö et al. (2019) claim that an indoor environment (artificial 
light) can derange our CR. Panda (2018) argues that the feeding-
fasting cycle and CR influence rodents’ myogenesis, muscle repair, 
function, and gene expression. In Noh (2018) study, the author 
asserts that the disruption of CR is a significant contributor to 
obesity and diabetes.

Disturbance of CR is a factor in systemic inflammation, making 
one more susceptible to diseases and infections and affecting recovery 
time from the diseases (Baxter and Ray, 2020). CR regulates several 
aspects of adult neurogenesis and the genes that reduce neuronal 
stress and promote repair mechanisms and neurotransmitter function 
(Ali and von Gall, 2022). Therefore, maintaining a lifestyle congruent 
with CRs is generally conducive to optimal health and wellbeing. 
Integrating selected CR features in the SW can aid in promoting CR 
health, vigor, or a comprehensive homeostatic state. It can be stated 
that there is no “ideal” chronotype that fits everyone. In general, 
chronotypes can be  categorized as morning, evening, and 
intermediate. Often, demands, schedules, and lifestyle do not align 
with our natural chronotype, leading to social, seasonal, technology-
induced, or lifestyle jet lags. These describe the discrepancy between 
our body’s biological clock and our lifestyle-imposed clock, which 
can affect sleep quality and overall wellbeing (Panda, 2018). 
Therefore, the best chronotype for a person is the one that naturally 
aligns with one internal clock, where this alignment can consequently 
promote better sleep quality, mood regulation, and overall health. 
Despite individual variations, lifestyle modification follows a general 
progression, as illustrated in Figure 1. Initiating IC awareness can 
function as a primary state, given that recognizing and 
comprehending internal cues provides the basis for making 
knowledgeable lifestyle choices. Once an individual acknowledges 
internal sensations, MO becomes pivotal. MO can drive the aspiration 

to enact positive changes aligned with wellbeing objectives, where HF 
establishment and NP are closely linked. Developing HF entails 
continual actions, and NP reflects the brain’s ability to adapt to these 
recurrent behaviors. In addition, establishing HF is essential, where 
introducing new behaviors aligned with health objectives and 
consistently engaging them strengthens positive lifestyle choices. 
Ultimately, synchronizing lifestyle HF with a CR could be considered 
at the latest stage, optimizing the timing of activities for heightened 
health and wellbeing. Even though these elements overlap, they 
emphasize different aspects, and the order may vary based on 
individual preferences, needs, and circumstances. Our investigation 
suggests that IC can be  pivotal in behavioral transformation by 
enhancing self-awareness of internal bodily sensations. IC is closely 
associated with being in the present moment. It involves the 
awareness of internal bodily feelings, allowing the individual to 
connect with their immediate physical experience. By enhancing IC, 
an individual can develop a heightened sense of presence and 
attentiveness to the signals and sensations arising within one’s own 
body. This increased awareness contributes to a more mindful and 
present state that offers numerous benefits, including promoting 
mental and emotional wellbeing and regulating physiological 
functions more effectively. It can prompt individuals to make 
informed choices aligned with their wellbeing. Furthermore, it 
should be stated that the aging process increases vulnerability and 
disparities in health habits and access to healthcare, which can 
significantly affect older adults’ overall health and wellbeing. Where 
SW technologies, applications, and associated research have the 
potential, in specific ways, enhance a better understanding of 
developmental vulnerability, resilience factors, and possible pathways 
of direct, indirect, mediated, or moderated factors that will ultimately 
lead to identifying an understanding of the causal relationship 
between particular constructs that will be necessary for designing 
interventions to reduce or prevent health decline, enhance health and 
well-being in variable subgroups of the population.

As a final point, there is an expectation that SW technology will 
evolve and grow extensively (Vantage market research, 2022; 

FIGURE 1

Progression in lifestyle modification components. Source: the authors.
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Precedence research, 2023), and integrate more fully into everyday 
life. Where ensuring steady access to the latest data is challenging. As 
SW applications and software on these devices are updated frequently, 
users might need help keeping up with the latest advancements, 
potentially missing out on improved modalities that could enhance 
their health monitoring and lifestyle management (Wolfe et al., 2022) 
This velocity demands continuous adaptation from users and leads to 
disparities in data accuracy and utility, as older models may not 
support the latest updates or health-tracking algorithms.

3 Conclusion

Over the last decade, much debate has been on healthy lifestyles 
and wellbeing, where personal responsibility for health is highly 
prevalent in health communication. The presented examination 
focused on identifying and briefly exploring SW’s innovative 
features and their justification. These features have the potential to 
monitor, measure, and synchronize variables related to a person’s 
lifestyle, which can translate to increased motivation, HF, NP 
transformation, and ultimately health optimization. Acknowledging 
and comprehending internal cues IC could empower individuals to 
make health-conscious decisions MO, fostering favorable 
transformations HF and NP adaptation. Innovative SW can 
be  tailored for fitness enthusiasts, those with health issues, and 
middle-aged to older age groups, and it is suitable for anyone 
wishing to track, boost, adjust, and establish new habits in their 
lifestyle. Indeed, it is for everyone who wants to optimize their 
lifestyle. It enables its users to recognize and ameliorate the 
fundamental health metrics, better comprehend their own goals, set 
short-and long-term perspectives, and track progression toward 
them, facilitating self-awareness, self-knowledge, and self-discovery. 
However, seeking guidance from a health professional or a life 
coach can ensure that individuals utilize SW data to enhance their 
own health and wellbeing in both the safest and most advantageous 
manner. Further inquiry is vital to achieve a deeper understanding 
of the associated constructs and their utilization, ultimately leading 
to the development of cutting-edge SW technology.

Data availability statement

The original contributions presented in the study are included in 
the article/supplementary material, further inquiries can be directed 
to the corresponding author.

Author contributions

IU: Conceptualization, Data curation, Formal analysis, Funding 
acquisition, Investigation, Methodology, Project administration, 
Resources, Software, Supervision, Validation, Visualization, Writing 
– original draft, Writing – review & editing. HV: Formal analysis, 
Investigation, Writing – review & editing. JP: Supervision, Validation, 
Writing – review & editing. IC: Formal analysis, Validation, Writing 
– review & editing. ZK: Resources, Writing – review & editing. AB: 
Investigation, Writing – review & editing. JB: Formal analysis, 
Validation, Writing – review & editing.

Funding

The author(s) declare that financial support was received for the 
research, authorship, and/or publication of this article. This study was 
sponsored by the Garmin 2023 EMEA Research Grant. No financial 
contributions were made by Garmin Company or any additional 
sources. Garmin was not involved in the study design, collection, 
analysis, interpretation of data, the writing of this article or the 
decision to submit it for publication.

Acknowledgments

We are grateful to the Garmin Company for supplying software 
and technical assistance, and to all participants of the study.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher's note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or claim 
that may be made by its manufacturer, is not guaranteed or endorsed 
by the publisher.

References
Ali, A. H., and von Gall, C. H. (2022). Adult neurogenesis under control of the 

circadian system. Cells 11:764. doi: 10.3390/cells11050764

Arzate, D. M., and Covarrubias, L. (2020). Adult neurogenesis in the context of brain 
repair and functional relevance. Stem Cells Dev. 29, 544–554. doi: 10.1089/scd.2019.0208

Baxter, M., and Ray, D. W. (2020). Circadian rhythms in innate immunity and stress 
responses. J. Immunol. 161, 261–267. doi: 10.1111/imm.13166

Broadbent, D. E. (1965). A reformulation of the Yerkes-Dodson law. Br. J. Math. Stat. 
Psychol. 18, 145–157. doi: 10.1111/j.2044-8317.1965.tb00338.x

Bruni, P. (2023). Interoception across domains: assessing the role of age. Innov. Aging 
7:755. doi: 10.1093/geroni/igad104.2441

Ciaunica, A., Seth, A., Limanowski, J., Hesp, C., and Friston, K. J. (2022). I overthink – 
therefore I  am  not: an active inference account of altered sense of self and agency in 
depersonalization disorder. Conscious. Cogn. 101:103320. doi: 10.1016/j.concog.2022.103320

Clear, J. (2018). Atomic habits: tiny changes, remarkable results. New York: Penguin 
Random House Publishers. 251–252.

Collins, S. (2023). Neuroscience for learning and development: how to apply neuroscience 
and psychology for improved learning and training. London: Kogan Page Publishers.

Dispenza, J. (2014). Add to wishlist you are the placebo: making your mind matter. 
London: Hay House Inc.

Doidge, N. (2008). The brain that changes itself. London: Penguin Books.

https://doi.org/10.3389/fpsyg.2024.1389340
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.3390/cells11050764
https://doi.org/10.1089/scd.2019.0208
https://doi.org/10.1111/imm.13166
https://doi.org/10.1111/j.2044-8317.1965.tb00338.x
https://doi.org/10.1093/geroni/igad104.2441
https://doi.org/10.1016/j.concog.2022.103320


Uher et al. 10.3389/fpsyg.2024.1389340

Frontiers in Psychology 06 frontiersin.org

Doidge, N. (2015). Hypnosis, neuroplasticity, and the plastic paradox. Am. J. Clin. 
Hypn. 57, 349–354. doi: 10.1080/00029157.2015.985572

Drigas, A. S., Karyotaki, M., and Skianis, C. (2018). An integrated approach to neuro-
development, neuroplasticity and cognitive improvement. Int. J. Recent Contr. Eng. Sci. 
IT 6, 4–18. doi: 10.3991/ijes.v6i3.9034

Elbialy, Z. I., Gamal, S., Al-Hawary, I., Shukry, M., Salah, A. S., Aboshosha, A. A., et al. 
(2022). Exploring the impacts of different fasting and refeeding regimes on Nile tilapia 
(Oreochromis niloticus L): growth performance, histopathological study, and expression 
levels of some muscle growth-related genes. Fish Physiol. Biochem. 48, 973–989. doi: 
10.1007/s10695-022-01094-0

Espnes, G. A., Moksnes, U. K., and Haugan, G. (2021). “The overarching concept 
of Salutogenesis in the context of health care” in Health promotion in  
health care–vital theories and research. eds. G. Haugan and M. Eriksson (Cham: 
Springer).

Fernández, O. H., Liu, J. A., and Nelson, R. J. (2023). Circadian rhythms disrupted by 
light at night and mistimed food intake Alter hormonal rhythms and metabolism. Int. 
J. Mol. Sci. 24:3392. doi: 10.3390/ijms24043392

Frank, M. G. (2019). “Sleep and brain plasticity” in Sleep, memory and synaptic 
plasticity. eds. S. Jha and V. Jha (Singapore: Springer).

Hebb, D. O. (2002). The Organization of Behavior. New York: Psychology Press.

Kumar,, J., Patel, T., Sugandh, F., Dev, J., Kumar, U., Adeeb, M., et al. (2023). Innovative 
Approaches and Therapies to Enhance Neuroplasticity and Promote Recovery in 
Patients With Neurological Disorders: A Narrative Review. Cureus. 15:e41914.  doi: 
10.7759/cureus.41914

Lipton, B. (2015). The biology of belief. London: Hay House Inc.

Magee, J. C., and Grienberger, C. H. (2020). Synaptic plasticity forms and 
functions. Annu. Rev. Neurosci. 43, 95–117. doi: 10.1146/annurev-
neuro-090919-022842

Marinac, C. R., Nelson, S. H., Breen, C. I., Hartman, S. J., Natarajan, L., et al. (2017). 
Prolonged nightly fasting and breast Cancer prognosis. JAMA Oncol. 2, 1049–1055. doi: 
10.1001/jamaoncol.2016.0164

McAllister, A. K., Katz, L. C., and Lo, D. C. (1999). Neurotrophins and synaptic 
plasticity. Annu. Rev. Neurosci. 22, 295–318. doi: 10.1146/annurev.neuro.22.1.295

McHill, A. W., Phillips, A. J., Czeisler, C. H. A., Keating, L., Yee, K., et al. (2017). Later 
circadian timing of food intake is associated with increased body fat. Am. J. Clin. Nutr. 
106, 1213–1219. doi: 10.3945/ajcn.117.161588

Merzenich, M. (2013). Soft-Wired: how the new science of brain plasticity can change 
your life. California: Parnassus Publishing, LLC.

Mittelmark, M. B., Sagy, S., Eriksson, M., Bauer, G. F., Pelikan, J. M., Lindström, B., 
et al. (2017). The handbook of Salutogenesis. New York: Springer.

Moksnes, U. K. (2021). “Sense of Coherence” in Health promotion in health care-vital 
theories and research. eds. G. Haugan and M. Eriksson (Cham: Springer).

Noh, J. (2018). The effect of circadian and sleep disruption on obesity risk. J. Obes. 
Metab. Syndr. 27, 78–83. doi: 10.7570/jomes.2018.27.2.78

Ornish, D., and Ornish, A. (2019). Undo it! How simple lifestyle changes can reverse 
Most chronic diseases. New York: Random House Publishing Group.

Panda, S. (2018). The circadian code: lose weight, supercharge your energy, and 
transform your health from morning to midnight. Pub. London: Rodale Books.

Precedence Research. (2023). Wearable technology market size, share, growth, Report 
2032. Available at: https://www.precedenceresearch.com/wearable-technology-market

Quadt, L., Critchley, H. D., and Garfinkel, S. N. (2018). The neurobiology of interoception 
in health and disease. Ann. N. Y. Acad. Sci. 1428, 112–128. doi: 10.1111/nyas.13915

Radin, J. M., Wineinger, N. E., Topol, E. J., and Steinhubl, S. R. (2020). Harnessing 
wearable device data to improve state-level real-time surveillance of influenza-like illness 
in the USA: a population-based study. Lancet Digit. Health 2, E85–E93. doi: 10.1016/
S2589-7500(19)30222-5

Richter, G. (2015). Eating less during late night hours may stave off some effects of 
sleep deprivation, Penn study shows. Available at: https://penntoday.upenn.edu/news/
eating-less-during-late-night-hours-may-stave-some-effects-sleep-deprivation-penn-
study-shows.

Rosman, L., Gehi, A., and Lampert, R. (2020). When smartwatches contribute to 
health anxiety in patients with atrial fibrillation. Cardiovasc Digit. Health J. 1, 9–10. doi: 
10.1016/j.cvdhj.2020.06.004

Saini, F., Ponzo, S., Silvestrin, F., Fotopoulou, A., and David, A. S. (2022). 
Depersonalization disorder is a systematic downregulation of interoceptive signals. Sci. 
Rep. 12:22123. doi: 10.1038/s41598-022-22277-y

Salman, E. J., and Kabir, R. (2023). Night eating syndrome. StatPearls. Available at: 
www.ncbi.nlm.nih.gov/books/NBK585047/.

Sekiguchi, A., Sugawara, A., Katsunuma, R., and Terasawa, Y. (2023). Interoceptive 
training impacts the neural circuit of the anterior insula cortex. Available at: https://
www.researchsquare.com/article/rs-3241682/v1

Song, J., Kwak, Y., and Kim, C. H. Y. (2021). Familiarity and novelty in aesthetic 
preference: the effect of the properties of the artwork and the beholder. Front. Psychol. 
12:694927. doi: 10.3389/fpsyg.2021.694927

Tähkämö, L., Partonen, T., and Pesonen, A. K. (2019). Systematic review of light 
exposure impact on human circadian rhythm. Chronobiol. Int. 36, 151–170. doi: 
10.1080/07420528.2018.1527773

Teixeira, J., and Suomi, R. (2014). A literature review on information systems 
supporting the physical wellbeing of elderly people. arXiv 1:2863. doi: 10.48550/
arXiv.1406.2863

Timar, D. B., and Lile, R. (2015). Organizational psychologists tell the story of 
goldilocks. Procedia Soc. Behav. Sci. 203, 239–243. doi: 10.1016/j.sbspro.2015.08.288

Tsai, T.-H., Lin, W.-Y., Chang, Y.-S., Chang, P.-C., and Lee, M.-Y. (2020). Technology 
anxiety and resistance to change behavioral study of a wearable cardiac warming system 
using an extended TAM for older adults. PLoS One 15:e0227270. doi: 10.1371/journal.
pone.0227270

Vantage Market Research. (2022). The north star for the working world. Available at: 
https://finance.yahoo.com/news/80-bn-worldwide-smartwatch-market-110400176.
html?guccounter=1

White, M. P., Alcock, I., Grellier, J., and Wheeler, B. W. (2019). Spending at least 120 
minutes a week in nature is associated with good health and well-being. Sci. Rep. 9:7730. 
doi: 10.1038/s41598-019-44097-3

Wolfe, R. M., Beck-Felts, K., Speakar, B., and Spaulding, W. D. (2022). Domains of 
vulnerability, resilience, health Habits, and mental and physical health for health 
disparities research. Behav. Sci. 12:240. doi: 10.3390/bs12070240

Young, S. H. (2019). Ultralearning: accelerate your career, master hard skills and 
outsmart the competition. Australia: HarperCollins Publishers.

https://doi.org/10.3389/fpsyg.2024.1389340
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1080/00029157.2015.985572
https://doi.org/10.3991/ijes.v6i3.9034
https://doi.org/10.1007/s10695-022-01094-0
https://doi.org/10.3390/ijms24043392
https://doi.org/10.7759/cureus.41914
https://doi.org/10.1146/annurev-neuro-090919-022842
https://doi.org/10.1146/annurev-neuro-090919-022842
https://doi.org/10.1001/jamaoncol.2016.0164
https://doi.org/10.1146/annurev.neuro.22.1.295
https://doi.org/10.3945/ajcn.117.161588
https://doi.org/10.7570/jomes.2018.27.2.78
https://www.precedenceresearch.com/wearable-technology-market
https://doi.org/10.1111/nyas.13915
https://doi.org/10.1016/S2589-7500(19)30222-5
https://doi.org/10.1016/S2589-7500(19)30222-5
https://penntoday.upenn.edu/news/eating-less-during-late-night-hours-may-stave-some-effects-sleep-deprivation-penn-study-shows
https://penntoday.upenn.edu/news/eating-less-during-late-night-hours-may-stave-some-effects-sleep-deprivation-penn-study-shows
https://penntoday.upenn.edu/news/eating-less-during-late-night-hours-may-stave-some-effects-sleep-deprivation-penn-study-shows
https://doi.org/10.1016/j.cvdhj.2020.06.004
https://doi.org/10.1038/s41598-022-22277-y
http://www.ncbi.nlm.nih.gov/books/NBK585047/
https://www.researchsquare.com/article/rs-3241682/v1
https://www.researchsquare.com/article/rs-3241682/v1
https://doi.org/10.3389/fpsyg.2021.694927
https://doi.org/10.1080/07420528.2018.1527773
https://doi.org/10.48550/arXiv.1406.2863
https://doi.org/10.48550/arXiv.1406.2863
https://doi.org/10.1016/j.sbspro.2015.08.288
https://doi.org/10.1371/journal.pone.0227270
https://doi.org/10.1371/journal.pone.0227270
https://finance.yahoo.com/news/80-bn-worldwide-smartwatch-market-110400176.html?guccounter=1
https://finance.yahoo.com/news/80-bn-worldwide-smartwatch-market-110400176.html?guccounter=1
https://doi.org/10.1038/s41598-019-44097-3
https://doi.org/10.3390/bs12070240

	Innovative health tracker that provides advanced functionalities to support and guide users in modifying their lifestyle: a Straussian ground theory approach
	1 Introduction
	2 Motives and formation of habits
	2.1 Interoception, neuroplasticity, and circadian rhythm
	2.2 Neuroplasticity
	2.3 Circadian rhythm

	3 Conclusion
	Data availability statement
	Author contributions

	References

