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The era of digital healthcare has arrived; with the development 
of sensing technology, it has become possible to acquire everyday 
data through digital phenotyping. Mobile devices have various 
sensing features, and artificial intelligence (AI)-related technolo-
gies that can process and analyze complex [1]. The gap between 
the technology development and its application in medical prac-
tice is narrowing, and research and industrialization related to 
digital healthcare is exploding.

The actual application of digital healthcare, depends on vari-
ous criteria such as the clinical departments, diseases, functions, 
age, and sex. The clinical application of digital healthcare is ulti-
mately determined according to clinical needs. However, it is easy 
to fail without proper application. Based on the evidence, treat-
ment methods should be digitalized to improve current treatment 
methods or improve prognosis [2].

Another important aspect is establishing the uniqueness and 
versatility of the application of digital healthcare technology. This 
could be an advanced technology or an application based on the 
understanding of basic human physiology. As an example, an ap-
proach based on the circadian rhythm can be considered. Distur-
bance of the circadian rhythm not only causes sleep disorders, it 
also has a long and profound effect on the cardiovascular and en-
docrine systems, which can lead to cancer, degenerative brain dis-
ease, and mental diseases [3]. Therefore, the application of digital 
healthcare based on circadian rhythm is medically sound as well 
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as unique and versatile.

DIAGNOSTIC APPLICATION

Diagnosis can be divided into a fragmentary diagnosis that 
measures the current state of the circadian rhythm and a compli-
cated diagnosis that predicts any disease-related form based on 
circadian rhythm measurements which can be carried out using 
core body temperature, gene expression, hormone secretion, and 
actigraphy. However, there were many difficulties in applying such 
a method to real life. It is now possible to acquire multiple types 
of information, such as physical activity, sleep, and heart rate, us-
ing sensors in smartphones and wearable devices [4]. In the fu-
ture, with the development of sensing technology, the amount, 
quality, and types of data that can be acquired easily in daily life 
will increase. Thus, it will be possible to measure and diagnose vari-
ous aspects of the circadian rhythm.

Based on this relatively easy method of measuring circadian 
rhythm-related data, a complicated diagnostic step for classifying 
or predicting disease-related conditions can be considered. Prac-
tical application is possible for health conditions, such as insom-
nia and diabetes, that are closely related to the circadian rhythm. 
Attempts for the predictive diagnosis of mental or physical condi-
tions or diseases based on this circadian rhythm are being made 
gradually, and meaningful results are being derived. In AI analysis 
methods such as machine learning, it is crucial to classify and or-
ganize meaningful data for learning from complex clinical data 
and have miscellaneous information [5]. In this regard, reclassi-
fying and reprocessing clinical data from the perspective of cir-
cadian rhythm will be very useful making it applicable in more 
diverse areas of medicine.
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THERAPEUTIC APPLICATION

First, we can think of a digital therapeutic intervention for sta-
bilizing the circadian rhythm through the realignment of the 
sleep-wake rhythm. This may prioritize therapeutic applications 
in groups vulnerable to disturbances in sleep-wake rhythms with 
continuing therapeutic intervention in real life and customized 
interventions according to individual circadian rhythm states [6]. 
It is highly likely to be established as a non-pharmacological treat-
ment method and will apply not only to diseases such as insom-
nia, but also to medical conditions such as diabetes.

The therapeutic application of the circadian rhythm, along with 
technologies such as the Internet of Medical Things, will radical-
ly change human life in terms of treatment and prevention. Beyond 
fragmentary information such as activity and sleep currently ob-
tained through smart devices, it will provide information on what 
kind of circadian rhythm the user is in and how much it can af-
fect their health status; inducing integrated interventions in ev-
eryday environments can be an important step forward.

The therapeutic application of circadian rhythm measurements 
in digital health is still in its infancy. Therefore, as diagnostic ap-
plications and related data analysis technology develop, therapeu-
tic applications can be expected to advance explosively. Since in-
dividual therapeutic applications based on unique circadian 
rhythm patterns are possible, it will be a sound basis for person-
alized treatment, which is one of the critical characteristics of fu-
ture medicine [7].

APPLICABILITY ON HEALTHCARE 
SYSTEM

Hospitals and other nursing facilities may be representative of 
healthcare facilities. Hospitals could be modified to accommodate 
the study of circadian rhythm in a specific facility or department. 

First, we consider the settings in the intensive care unit (ICU), 
where patients with relatively severe diseases are admitted to re-
ceive intensive therapeutic care, so problems such as delirium fre-
quently occur [8]. In the ICU, it is either difficult to obtain enough 
light during the day or challenging to construct a complete light-
blocking environment at night. Therefore, the circadian rhythm 
can be easily disturbed. Using digital healthcare technology, im-
provements can be made to create a healthy environment based 
on the circadian rhythm.

Second, we can think of the psychiatric closed ward hospital-
ization environment [9]. A significant number of mental disor-
ders are closely related to circadian rhythm disturbances. Patients 
with mental illness often have sleep-wake problems. However, 
similar to the ICU, the closed ward must maintain a closed space 
for the patient’s treatment and security. Exposure to light or con-
trolling the amount of activity to maintain a stable circadian rhythm 
may be problematic due to these environmental constraints. It is 
possible to measure each patient’s circadian rhythm state in the 
closed ward, predict the clinical condition, and apply chronother-

apeutic interventions for circadian rhythm stabilization.
Next, we consider the settings for shift workers [10]. Hospitals 

have essential medical personnel who have to work shifts, which 
can cause significant illnesses and increase the risk of medical ac-
cidents. Creating a more effective and safer shift work environment 
is essential for improving the quality of medical care, protecting 
personnel’s health, and preventing accidents. Digital technology 
can be fully applied to patients and medical personnel who treat 
patients directly or indirectly.

CONCLUSION

The greater the volume and versatility of data, the more crucial 
it is to extract and utilize clinically meaningful information from 
it. Additionally, deciding where and how to apply digital technol-
ogy determines the success or failure of clinical applications. The 
circadian rhythm can provide us with a valuable perspective for 
the use of data in clinical applications. Thus, it is expected that 
more useful and practical digital healthcare applications will be 
possible.
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