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The modern person can stay awake at any time of day with the 
help of electric light. In the 21st century, both the internet and 
smartphones are commonly used by most people. In the current 
pandemic era, researchers and clinicians are paying close atten-
tion to new technologies, including artificial intelligence, digital 
therapeutics, and consumer technologies. Just as the use of elec-
tricity shifted the human circadian rhythm in the past, these new 
technologies will be able to provide new strategies for circadian 
medicine, and expectations for them are high.

Artificial intelligence has led to novel, alternative diagnostic 
tools for many medical and psychiatric disorders, including sleep 
disorders [1]. Deep learning and machine learning may have 
some advantages for disease classification compared to traditional 
mechanical classification. However, small or biased datasets can 
severely undermine accurate classification.

Digital therapeutics have also been introduced, including digi-
tal social rhythm therapy and digital cognitive behavioral thera-
py [2,3]. Telemedicine is also widely accessible, requiring only an 
internet connection; digital therapeutics and telemedicine can 
reduce both user time and cost. With digital therapeutics, clini-
cians can more easily check long-term compliance with behav-
ioral guidelines for light exposure and sleep-time. Additionally, 
the use of digital therapeutics or telemedicine for contactless care 
can lower the risk of virus exposure in the current pandemic era. 
However, for most digital therapeutics, with the exception of digi-
tal therapy for insomnia, validation is still required; there are few 
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clinical guidelines or validation studies for auditory augmentation 
or guided relaxation (for sleep induction) using smartphones.

As consumer technologies, non-prescription devices directly 
marketed to consumers for circadian monitoring or intervention 
have also been introduced [4]. These include wearable devices, 
such as wristwatches, glasses, rings, and hairbands, as well as 
“nearable devices” that are placed near the bed. The smartwatch 
is a representative consumer technology. These devices can pro-
vide real-world, real-time information on sleep, activity, light ex-
posure, and social rhythms. Some devices have sensors for the 
detection of more physiological circadian data, such as heart rate, 
temperature, or brain waves. Such devices are usually non-inva-
sive and comfortable for consumers. Consumer sleep-tracking 
devices perform as well as research-grade actigraphs [5]; howev-
er, the safety and effectiveness of these devices for medical use is 
yet to be validated in most cases. 

These new technologies can and should be integrated. Anony-
mized “big circadian data” obtained by wearable devices and 
smartphones would enhance the performance of machine learn-
ing in terms of detecting circadian problems. Wearable and near-
able devices can promote long-term compliance with digital so-
cial rhythm therapy. Physiological data, which are obtained by 
wearable sensors and analyzed by artificial intelligence, may aid 
assessment of the effectiveness of digital therapeutics.

Along with these new technologies, digital phenotypes will be-
come another form of non-verbal expression for patients, and clas-
sification of medical problems by machine learning will become 
an important tool for clinical diagnosis. Digital therapy should re-
duce the user burden. The current pandemic has accelerated these 
trends; many barriers to the use of these technologies in the med-
ical field have recently been overcome. More flexible application 
of regulatory policy in this regard would help both clinicians and 
patients.

Although the new technologies discussed above are regarded 
as relatively harmless, concerns over the use of these new tools 
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still remain. The low sensitivity and specificity of artificial intelli-
gence and consumer devices for many diseases has yet to be re-
solved. Furthermore, access to these novel treatments does not 
guarantee enhanced compliance or efficacy. Lastly, new technol-
ogies may create another iatrogenic problem, just as the advent 
of electricity created the circadian rhythm disorder now known 
as shift work disorder. For example, “orthosomnia”, i.e., preoccu-
pation or concern with improving or perfecting sleep data, has 
emerged as a complication of wearable sleep tracking devices [6]. 
Over-enthusiasm, over-promise, or over-interest in these new 
technologies may lead to new complications. To overcome this, 
more validation and confirmation studies for these technologies 
are essential. 
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