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Dear Editor,

Consumer sleep technology (CST) and artificial intelligence 
(AI) have both grown significantly in recent years, and their 
intersection is an exciting space for innovation [1–4]. CST 
driven by AI has the potential to revolutionize how we sleep 
while also enhancing our entire health, well-being, and qual-
ity of life. With advancements in AI and wearable devices, 
the CST market has emerged as a promising area to address 
this need [4].

CTSs are computer-aided devices that are becoming 
increasingly popular among the general people for the goal 
of enhancing or self-monitoring rest/activity (or sleep/wake) 
cycle [6]. They aid in the assessment, management, and 
improvement of sleep, and they provide the pitch with both 
a challenge and an opportunity [5, 7]. According to P&S 
Intelligence, the sleep-aid business was worth $78.7 billion 
in 2019, and the COVID-19 epidemic has only increased 
the amount of attention that it has received from specialists. 
CSTs have the potential to significantly disrupt the tradi-
tional landscape of sleep health and medicine; yet, medical 
experts have voiced concerns about whether these apps or 
gadgets may help or damage sleep health management [7].

The development of smart sleep trackers is one applica-
tion of AI in CST [10]. Sensors in these devices monitor 
a person’s sleep patterns, including duration, depth, and 

quality [4, 10]. The data can then be analyzed by AI-assisted 
algorithms to provide personalized insights and recommen-
dations to improve sleep habits [4]. Another application of 
AI in CST is in the diagnosis and treatment of sleep disor-
ders [10]. AI algorithms can analyze sleep data to detect 
anomalies and potential sleep disorders, such as insomnia or 
sleep apnea [11]. Individuals can then be given personalized 
treatment plans based on this information (Fig. 1).

AI-powered CST can also be used to create personalized 
sleeping environments. Smart devices can adjust the tem-
perature, lighting, and noise levels in a room to create a more 
comfortable and conducive sleeping environment, which can 
lead to improved sleep quality [10].

Based on preliminary data, this paper examines the ben-
efits and risks of incorporating AI and wearables into CST, 
focusing on the potential effects on consumer behavior, sleep 
quality, and data privacy. This paper emphasizes the need 
for a balanced approach to technology adoption through a 
comprehensive analysis of the current market landscape, 
emphasizing the importance of maintaining user trust and 
addressing potential unintended consequences. Table 1 pro-
vides a summary of the benefits and risks of AI and CST in 
sleep medicine.

The convergence of CST and AI has the potential to sig-
nificantly improve our sleeping habits and overall health. We 
can expect to see even more innovative applications of AI 
in CST as technology advances. The integration of AI and 
wearable devices in the CST industry provides prospective 
benefits, such as tailored sleep insights and increased sleep 
quality. However, the risks of data privacy, overreliance on 
technology, and sleep data accuracy should be considered. 
Companies must address these concerns as CSTs expand 
and ensure that their solutions give accurate and trustworthy 
data to preserve customer confidence. Individuals who take 
a balanced approach to technology adoption will be able to 
reap the benefits of AI-powered wearables while mitigating 
potential risks. More evidence-based, larger clinical research 
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Fig. 1   The benefits and risks of AI and wearables in the CST market

Table 1   Summary of the benefits and risks of AI and CST in sleep medicine

AI artificial intelligence, CST consumer sleep technology

Benefits Risks

Personalized sleep insights: AI-powered CSTs can provide personal-
ized insights into individual sleep patterns, allowing users to better 
understand their sleep habits and make informed decisions about 
their sleep hygiene. These technologies can identify sleep distur-
bances, track sleep quality over time, and provide users with action-
able feedback by analyzing data collected from wearable devices [3]

Concerns about data privacy and security: the collection and analysis 
of personal sleep data raise questions about data privacy and security. 
Because CSTs rely on continuous data collection, sensitive informa-
tion may be compromised. To maintain user trust, businesses must 
implement strong data protection measures and be transparent about 
their data collection practices [9]

Possible improvements in sleep quality and duration: the primary 
goal of CSTs is to improve sleep quality and duration. According to 
research, personalized feedback and recommendations can result in 
positive behavioral changes, resulting in improved sleep hygiene and 
overall sleep quality. AI-powered wearables may promote healthier 
sleep habits by providing users with data-driven sleep improvement 
strategies [1]

Overdependence on technology: while AI-powered wearables can 
provide valuable insights, over-dependence on technology may cause 
people to ignore their internal signals of sleepiness and fatigue. Users 
must strike a balance between using technology and listening to their 
bodies [4]

Accessible and affordable: because of the integration of AI algorithms 
and wearable devices, sleep monitoring is now more accessible and 
cheaper. CSTs are less costly and less intrusive than typical clinical 
sleep tests, making them an intriguing choice for those wishing to 
improve their sleep quality [8]

Sleep data accuracy and reliability: the accuracy and reliability of sleep 
data collected by consumer wearables may fall short of clinical-grade 
sleep monitoring equipment. This can result in incorrect sleep data 
interpretation and recommendations. Users should exercise caution 
when solely relying on CSTs to diagnose or treat sleep disorders [2]
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is needed, as well as collaboration between industry and 
academics, to get the desired outcomes.

Author Contributions  Equally contributed.

Funding  None reported.

Data availability  The data that support the findings of this manuscript 
are available from the corresponding author based upon request.

Declarations 

Conflict of Interest  None reported.

Role of Medical Writer or Editor  None reported.

Patients’ Consent and Permission to Publish  Not applicable.

References

	 1.	 Baron KG, Duffecy J, Richardson D, Avery E, Rothschild S, 
Lane J. Technology assisted behavior intervention to extend sleep 
among adults with short sleep duration and prehypertension/stage 
1 hypertension: a randomized pilot feasibility study. J Clin Sleep 
Med. 2019;15(11):1587–97.

	 2.	 De Zambotti M, Cellini N, Goldstone A, Colrain IM, Baker FC. 
Wearable sleep technology in clinical and research settings. Med 
Sci Sports Exerc. 2019;51(7):1538.

	 3.	 Grifantini K. Tracking sleep to optimize health. IEEE Pulse. 
2020;11(5):12–6.

	 4.	 Jahrami H, Trabelsi K, Vitiello MV, BaHammam AS. The tale of 
orthosomnia: I am so good at sleeping that i can do it with my eyes 

closed and my fitness tracker on me. Nat Sci Sleep. 2023;15:13–5. 
https://​doi.​org/​10.​2147/​nss.​S4026​94.

	 5.	 Khosla S, Deak MC, Gault D, Goldstein CA, Hwang D, Kwon Y, 
et al. Consumer sleep technologies: how to balance the promises 
of new technology with evidence-based medicine and clinical 
guidelines. J Clin Sleep Med. 2019;15(1):163–5. https://​doi.​org/​
10.​5664/​jcsm.​7598.

	 6.	 Ko PR, Kientz JA, Choe EK, Kay M, Landis CA, Watson NF. 
Consumer sleep technologies: a review of the landscape. J Clin 
Sleep Med. 2015;11(12):1455–61. https://​doi.​org/​10.​5664/​jcsm.​
5288.

	 7.	 Mendes-Roter J. Consumer sleep technology: benefits, drawbacks 
and next steps for the industry. 2023. https://​www.​forbes.​com/​
sites/​forbe​scomm​unica​tions​counc​il/​2021/​07/​27/​consu​mer-​sleep-​
techn​ology-​benef​its-​drawb​acks-​and-​next-​steps-​for-​the-​indus​try/?​
sh=​31f54​87c6b​97

	 8.	 Penzel T, Glos M, Fietze I. New trends and new technologies 
in sleep medicine: expanding accessibility. Sleep Med Clin. 
2021;16(3):475–83.

	 9.	 Sadek I, Rehman SU, Codjo J and Abdulrazak B (2019) Privacy 
and security of IoT based healthcare systems: concerns, solutions, 
and recommendations. How AI Impacts Urban Living and Public 
Health: 17th International Conference, ICOST 2019, New York 
City, NY, USA, October 14–16, 2019, Proceedings 17

	10.	 Trabelsi K, BaHammam AS, Chtourou H, Jahrami H, Vitiello MV. 
The good, the bad, and the ugly of consumer sleep technologies 
use among athletes: a call for action. J Sport Health Sci. 2023. 
https://​doi.​org/​10.​1016/j.​jshs.​2023.​02.​005.

	11.	 Watson NF, Fernandez CR. Artificial intelligence and sleep: 
advancing sleep medicine. Sleep Med Rev. 2021;59: 101512.

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.2147/nss.S402694
https://doi.org/10.5664/jcsm.7598
https://doi.org/10.5664/jcsm.7598
https://doi.org/10.5664/jcsm.5288
https://doi.org/10.5664/jcsm.5288
https://www.forbes.com/sites/forbescommunicationscouncil/2021/07/27/consumer-sleep-technology-benefits-drawbacks-and-next-steps-for-the-industry/?sh=31f5487c6b97
https://www.forbes.com/sites/forbescommunicationscouncil/2021/07/27/consumer-sleep-technology-benefits-drawbacks-and-next-steps-for-the-industry/?sh=31f5487c6b97
https://www.forbes.com/sites/forbescommunicationscouncil/2021/07/27/consumer-sleep-technology-benefits-drawbacks-and-next-steps-for-the-industry/?sh=31f5487c6b97
https://www.forbes.com/sites/forbescommunicationscouncil/2021/07/27/consumer-sleep-technology-benefits-drawbacks-and-next-steps-for-the-industry/?sh=31f5487c6b97
https://doi.org/10.1016/j.jshs.2023.02.005

	Smart, Personalized Sleep: The Benefits and Risks of Artificial Intelligence and Wearables in the Consumer Sleep Technology Market
	References




