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Abstract: Population aging is a global trend. Among rapidly aging countries, 
Japan has the highest aging rate, as well as a critical shortage of human and finan-
cial resources in the medical and nursing care fields. Another major challenge is 
that older people after retirement tend to lose contact with society and are deprived 
of opportunities to be active, resulting in a tendency to become confined, leading 
to a decline in physical and mental functions. The coronavirus disease 2019 
(COVID-19) pandemic has accelerated social isolation, especially in older people, 
which can promote the progression of frailty and disability, causing further pres-
sure on medical and care finances. One solution to these problems is the 
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digitization of medical and care fields. Digital health is a field of knowledge and 
practice related to the development and use of digital technologies for health pro-
motion, which is expected to develop further with the spread of the Internet 
environment and electronic devices. In this chapter, we describe the implications 
and applications of digital health for older people and introduce new initiatives in 
digital health and healthy longevity in Japan.

Keywords: aging society; COVID-19; digital health for older people; information 
communication technology; rehabilitation

INTRODUCTION 

The aging of the population due to increasing life expectancy and decreasing 
fertility rates is occurring on a global scale (1). According to the 2021 White 
Paper on Ageing Society (2), the ratio of the population aged 65 years and over 
to the total population (aging rate) in Japan is 29.1% and the ratio of the popula-
tion aged 25–64 years to the population aged 65 years and over, defined as the 
“potential dependency ratio,” is one of the lowest in the world, according to the 
United Nations Department of Economic and Social Affairs. As Japan enters a 
super-aging society unparalleled worldwide, the anticipated shortage of human 
resources and finances in the medical and nursing care fields is critical. Therefore, 
systemic reform of the medical insurance and social security systems to respond 
to social changes and function sustainably is necessary. However, the challenges 
include not only the future labor shortage due to the declining birthrate and 
aging population but also the increasing number of older people living alone due 
to the shift to nuclear families and the uneven distribution of medical and care 
services due to urban concentration. Although older people who have retired 
from work are in good physical and mental health, they lose contact with society 
and are deprived of opportunities to be active, resulting in a tendency to become 
confined. The decline in physical and mental functions leads to frailty and dis-
ability. To address these problems, digitalization in the medical and care fields is 
attracting attention and the development and diffusion of digital technology are 
being promoted. Herein, we describe digital health and introduce Japan’s digital 
health and healthy longevity initiatives as it faces the challenge of aging ahead of 
the rest of the world.

WHAT IS DIGITAL HEALTH?

Digital health is a field of knowledge and practice related to the development 
and use of digital technologies for health promotion, which has developed along 
with the advancement of information communication technology (ICT) and 
artificial intelligence (AI) devices. Digital health expands the concept of e-health 
to include digital care programs and technologies that connect health, medicine, 
life, and society to improve the efficiency of healthcare delivery, as well as 
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consumers with smart devices and connected devices (3). Digital health is also 
a broad concept that includes the use of digital technologies such as the Internet, 
AI, big data, and robotics to facilitate the understanding of health problems and 
issues faced by people receiving medical care, and to find solutions through 
individualization and refinement (4). As a multidisciplinary field, digital health 
involves clinicians, researchers, and scientists with wide ranges of expertise in 
medicine, engineering, social sciences, public health, health economics, and 
data management (5), and also includes both hardware and software solutions 
and services such as telemedicine, wearable devices, augmented reality, and vir-
tual reality (3).

DIGTAL HEALTH IN JAPAN

Compared to other countries, Japan has a high level of infrastructure develop-
ment such as the Internet, which is necessary for digital applications, but has 
lagged far behind in many areas related to the use of digital technology. However, 
all possible measures must be taken to ensure the sustainability of social security, 
including improving efficiency and productivity, while aiming to improve the 
quality of services in the medical and nursing care fields, which are becoming 
increasingly busy due to a decrease in human resources. To address these issues, 
the Japanese government (Ministry of Health, Labour and Welfare) launched the 
“Headquarters for the Promotion of Data Health Reform” in January 2017 and 
promoted ICT in the fields of health, medical care, and nursing care to allow 
individual citizens to make effective use of their own medical and other data, as 
well appropriate use of healthcare sites and related industries (6). In addition, 
after building a foundation for data health reform, such as the introduction of an 
online eligibility verification system, the government has promoted (i) health 
record sharing, (ii) emergency medical information sharing, (iii) personal health 
record (PHR) and health scoring, (iv) data health analysis, (v) health information 
for infants and school children, (vi) scientific nursing care data provision, (vii) 
cancer genomics, and (viii) AI (7). In addition, the spread of the coronavirus 
disease 2019 (COVID-19) led to a review of regulations regarding the use of 
digital technology in the medical field and administrative procedures for infec-
tion prevention. In February 2020, the Japanese Cabinet declared that “from the 
perspective of preventing the spread of infection, we will promote remote 
response in all areas of society while utilizing IT technologies, such as telework, 
to advance the transformation of the future at a stroke” (8). During the COVID-
19 pandemic, the use of remote work and online classes spread rapidly due to 
the need to avoid person-to-person contact; in the medical field, deregulation 
permitted some online medical treatment on a limited or exceptional basis. In 
the future, examination and improved reduction of the risks of serious illnesses 
and missed opportunities that may arise from online medical treatment is 
required; however, many academic conferences and training sessions have gone 
online, and numerous innovations have been made in online health counseling 
and health promotion projects.
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DIGITAL ASSISTIVE DEVICES FOR HEALTH AND LONGEVITY

The functions of medical and nursing care robots are diversifying to support a 
variety of complex areas. At our facility, we have been using various robots for 
treatment and research to support the rehabilitation and daily life of older people. 
Exercise therapy using HAL®, BEAR (Balance Exercise Assist Robot), Wellwalk 
WW, etc. for improving walking ability (9–11); and Reo Go therapy systemTM 
(Reo Go) and In-Motion robots for upper limb functional training; and other 
devices with evidence of training effectiveness are being used in clinical settings 
worldwide (Figure 1) (12, 13). Furthermore, we attempted to verify the feasibility 
of the use of treadmills with virtual reality technology and group training with 
human-like robots (14). In addition, “nursing-care robots,” devices that use robot 
technology to support user independence and reduce caregiver burden are divided 
into applications such as transfer support, mobility support, toileting support, 
and dementia monitoring (15). All of these are expected to reduce the physical 
and mental burdens of care workers and help realize high-quality nursing care to 
improve patient quality of life (QOL). The government is building a platform for 
the development, demonstration, and dissemination of nursing care robots and 
promoting the acceleration of the flow of nursing care robots from development 
to practical use in the community (16).

Figure1.  Robots and New Technologies in Rehabilitation. A, Rehabilitation assist robot 
“Welwalk WW®︎”. B, Balance Exercise Assist Robot (BEAR). C, Recreation at Nursing Home by 
Humanoid Robot “Pepper®︎”. D, Robot-aided upper limb rehabilitation with “In Motion 
ARM®”. E, F, Motion analysis technology.
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THE CHALLENGE OF COVID-19 DISASTERS IN AN AGING 
SOCIETY

COVID-19, with the first confirmed case in December 2019, has transformed our 
society and our lives. While COVID-19 has a significant number of asymptomatic 
pathogen carriers, it has also been associated with severe acute pneumonia, acute 
respiratory distress syndrome, and thrombosis, leading to severe illness and death. 
High fatality rates have been reported in older people and complicated popula-
tions (17, 18). Thus, older people and people with underlying diseases refrained 
from activities and stayed indoors, avoiding the three Cs (closed spaces, crowded 
places, and close-contact settings). The Japanese Geriatrics Society and the 
National Center for Geriatrics and Gerontology were quick to sound the alarm 
about the progression of frailty and the need for nursing care due to inactivity 
among older people (19), and measures to protect the health of older people has 
become an important issue in the medical care of older people (20). In a survey of 
148 patients (70 men and 78 women; age range 51–99 years, median 77 years; 
56.1% certified as needing nursing care) undergoing outpatient or home rehabili-
tation, 70% refrained from activities that involved contact with others, such as 
shopping and socializing with friends (21). The WHO guidelines on physical 
activity (22) provide evidence that balance and physical function training reduce 
the risk of falls in people aged 65 years and older. Moderate physical activity, 
including balance, strength, endurance, gait, and functional training, should be 
performed at least three times per week. However, it is difficult for older people to 
engage in active physical activities as recommended due to restrictions that pre-
vent them from going out to participate in outpatient rehabilitation and gymnas-
tics classes. Frail older people are particularly susceptible to the negative effects of 
refraining from exercise. Therefore, urgent measures are needed.

DEVELOPMENT OF THE HOME EXERCISE PROGRAM

In May 2020, we published the “National Center for Geriatrics and Gerontology 
Home Exercise Program 2020 (NCGG-HEPOP®)” for older people to prevent the 
deterioration of their physical and mental conditions (23). The NCGG-HEPOP® 
was developed in collaboration with specialists in geriatrics, neurology, and reha-
bilitation, as well as dietitians, therapists, and other professionals, so that anyone 
at home can easily implement exercises and activities based on expert advice. A 
questionnaire survey of older people conducted beforehand regarding the method 
of dissemination showed that only 20% could gather information from the 
Internet themselves, and only a few percent of them had actually obtained infor-
mation on exercise from the Internet during the pandemic. Therefore, to dissemi-
nate the information widely, we made the NCGG-HEPOP® available for anyone to 
view and download free of charge from the NCGG’s website (https://www.ncgg.
go.jp/english/index.html), and printed and distributed booklets so that people 
without access to the Internet could also check the content through newspapers, 
television, or municipal newsletters (Figure 2). In addition, we made a video of 

https://www.ncgg.go.jp/english/index.html�
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Figure 2.  One of the shortened versions of NCGG-HEPOP, “Always HEPOP!” The home activity 
guide for maintaining a healthy life at home, at any time, as safely as possible, without the 
use of special equipment (HEPOP, Home exercise program for Older People; NCGG, 
National Center for Geriatrics and Gerontology).
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the exercises and added explanations (24), uploaded it to YouTube, and made a 
DVD to distribute to those who wanted to see it. The NCGG-HEPOP® was also 
translated into English, Chinese, and Russian, and is available on the website. It 
has also been translated into Thai, Mongolian, and other languages and is used in 
many countries worldwide. In addition, simplified versions of the NCGG-
HEPOP® called “Anytime HEPOP®” and “Anywhere HEPOP®” for young people 
engaged in remote work are also available on the website, and can be used by 
anyone, anywhere through the website.

ONLINE SALONE APP

Before the spread of COVID-19, more than 100,000 activity groups existed for 
older people in “salones” throughout Japan that aimed to prevent disability in 
older people; however, many of these “salones” refrained from activities and 
closed to prevent infection. Although some of the groups have recently resumed 
activities, they have not yet fully resumed their activities, and it was feared that the 
decline in physical activity would lead to a deterioration in the need for nursing 
care and a loss of community ties. To address this concern, the NCGG developed 
and is providing free of charge an application for smartphones, the “Online Salone 
App,” which contributes to the prevention of disability by promoting the activities 
of older people (25). The application was designed to raise health awareness by 
providing information on health maintenance to older people who spend more 
time at home, and to provide activities that complement conventional face-to-face 
visitation through hands-on content. The main functions of the system include 
the automatic creation of walking courses to promote going out, assignment of 
points for going out, and visualization of the amount of activity, which are designed 
to increase physical activity by going out. The system also includes “Cognicise” 
(26), a brain-activating game, and the NCGG-HEPOP to prevent dementia as 
activities that can be done at home, so that users can freely browse and use the 
exercise programs they need. A survey of the number of accesses to the website 
from October 1, 2020, when the website was opened, to November 17, 2021, 
showed that the website was widely used, with 3,020 accesses from medical, wel-
fare and administrative personnel and 1,200 accesses from general users (539 
males, 646 females, and 15 others).

TELEREHABILITATION

The demand for telerehabilitation has increased rapidly in the wake of the 
COVID-19 pandemic. Studies have also reported on interventions aimed at bal-
ancing infection control and rehearsal (27, 28) and the usefulness of methods of 
rehabilitation by specialists consulting remotely and providing advice to local 
staff (29). Mukaino et al. developed a telerehabilitation system combining exist-
ing commercial equipment and computer applications for patients isolated in 
private rooms due to COVID-19. They reported that a physical therapist was able 
to conduct a real-time exercise instruction program via video call without direct 



Osawa A et al.70

assistance (27). Maeshima et al. also reported on the implementation of a remote 
rehabilitation conference using a web conferencing tool because the pandemic 
made it difficult to travel between regions by air. The treatment plan and prob-
lems of the entire ward were shared through electronic media and the Internet 
even at a distance of more than 1000 km (Figure 3). The staff also regularly con-
ducted detailed and objective evaluations to share information at a distance, 
which led to more careful evaluations and treatment. Moreover, staff began to 
speak more at conferences and participate more actively and voluntarily in dis-
cussions regarding patient treatment plans (29). 

These telerehabilitation systems have long been considered a countermeasure 
for uneven distributions of medical specialists and regional medical care in aging 
societies; however, the changes in social conditions caused by COVID-19 have 
increased the need for them all at once. Thus, there is a need for early system 
development and dissemination.

CONCLUSION

This chapter provides an overview of digital health and Japan’s efforts to use it to 
promote healthy aging in older people. The recent COVID-19 pandemic has 
reminded us of the challenges and prospects of digital health. Moreover, it has 

Figure 3. The Remote Rehabilitation Conference. The neurosurgery hospital in Muroran, 
Hokkaido is located more than 1,000 km away from the university in Hakusan, Ishikawa, 
where the rehab doctor is located.

Neurosurgery hospital
Muroran City, Hokkaido

University (Medical)
Hakusan City, Ishikawa

Physiatrist Rehabilitation Team
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reaffirmed the importance of making tests and treatments available to those who 
need them when they need them, and quickly collecting and analyzing data. 
Although one solution to this problem is digital health, the methodology and 
systems have not yet been fully developed. Many issues need to be addressed, 
such as infrastructure development and raising awareness of digital health literacy, 
especially for older people and in low- and middle-income countries. However, 
the shortage of human resources due to population aging and the shortage and 
uneven distribution of manpower to respond to the growing demand for medical 
and nursing care are challenges those other countries are facing. The spread and 
utilization of digital health are expected not only in medical care and rehabilita-
tion of older people but also in lifestyle guidance and community activities to 
extend healthy life expectancy. Technology should be developed, and systems 
introduced and utilized cost-effectively to ensure quality and improve productiv-
ity in medical and nursing care settings.
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