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Abstract

Objectives: Japan is expected to become the fi rst super-aging society in the world, and the collapse of 
the Japanese health care system is becoming a real possibility, due to the aging of the society combined 
with a signifi cant increase in medical expenditure. In Japan, with the majority of land covered by forests, 
regional disparities between urban and depopulated mountainous areas are becoming greater each year. 
The importance of health management of the elderly living in these mountainous areas and disease-
prevention measures for them has been noted.

Methods: In the present study, Kitanakagusuku Village and Nanjo City in Okinawa Prefecture were 
selected as models, and an ICT (Information and Communication Technology) -based community health 
care network was developed utilizing local community centers, with the aim of promoting the health of the 
villagers, improving the quality of their lives, and revitalizing the local communities.

Results: Briefi ngs and health classes held between June 2009 and March 2010 were attended by 196 
and 232 local residents, respectively. The portal website was visited by 1,200 people each month. All who 
had consulted physicians regarding their health and medical care were satisfi ed with the consultation 
services.

Conclusions: In this context, a project was introduced for the development of an ICT-based community 
health care network that uses local community centers as bases for regional communities, focusing on 
examples of activities implemented in mountain villages in Okinawa Prefecture. Although this project is 
still a pilot trial, it is expected to signifi cantly help to improve health care systems in developing countries, 
as well as mountain villages and rural areas in Japan and other developed countries.
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Introduction

Kitanakagusuku Village is located in the central area of the 
main island of Okinawa, 16 kilometers to the northeast of Naha 
City, the prefectural capital. It is a typical mountain village, 
primarily consisting of hills or undulations, rather than fl at 
land. The population of the village is 16,501, and the population 
aging rate is 20.2%. The village is becoming a super-aging 
society, just as other mountain villages in Japan are. Nanjo 
City is located in the south of the main island, 12 kilometers 
to the southeast of Naha City. The majority of its land also 
consists of hills, rather than fl at land. The population of the 
city is 40,548 and rapidly aging, as refl ected in its population 
aging rate: 21.2%. Although the elderly people living in these 
typical mountainous areas usually use their private vehicles 
to receive community health care services, because they have 
diffi culty walking on undulating ground, some of them do not 
have or cannot drive vehicles. Furthermore, because there are 

no railways in Okinawa, except in Naha City, people living 
in mountain villages have diffi culty consulting health care 
institutions.

As increasing numbers of mountain villages across Japan 
are expected to face the issue of an aging society, we used the 
above-mentioned village and city as model areas for community 
health care and conducted the following activities as measures 
to address the issue: the installation of computer terminal 
equipment for a health information management system in 
local community centers, places that can easily be visited by 
the elderly living in their vicinities for interaction, by utilizing 
ICT (Information and Communication Technology) and the 
centers; simulations of remote health/medical consultations 
using computer terminal equipment in collaboration with the 
physicians of the Okinawa Research and Development Center 
for Health and Longevity in Uruma City, Okinawa Prefecture; 
and regular visits to local community centers to hold events 
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to provide opportunities for the local residents to directly 
interact with health care professionals, in addition to online 
communication.

Objective

The project was designed to develop and implement a 
variety of programs for remote medical consultation and 
health promotion by utilizing ICT and positioning community 
centers as bases for health promotion and related activities in 
local communities. The process involved the establishment of 
a health information management system, development of a 
portal website for both health and community information, and 
provision of support to conduct health-promoting activities 
and improve the QOL (quality of life) of community residents 
(Figures 1,2).

Methods

A health information management system was installed 
in 17 and two local community centers in Kitanakagusuku 
Village and Nanjo City, Okinawa Prefecture, respectively, and 
connected with the Okinawa Research and Development Center 
for Health and Longevity in Uruma City, using an intranet 
to provide the following functions: consultation in relation 
to remote health care, recording vital information (such as 
body weight and blood pressure level), and setting goals for 
health promotion. The system was set up so that the users 
could record and refer to their information after logging on to 
the system. The community/health portal website primarily 
consists of three sections or areas to publish: information 
on communities and health care, information provided by 
collaborative organizations, and advertisements. The website 
also has a function for the management of health information 
exclusively for the users. Because the management screen of 

the website has adopted a content management system (CMS), 
contents in the area that provides information obtained from 
collaborative organizations can automatically be updated 
without diffi culty.

The health management information system continuously 
records information on the health of the users, including the 
results of computer docks (thorough computer-based health 
check-ups), blood pressure tests, and electrocardiography, 
to increase their awareness of health activities and can be 
effectively used to conduct prospective cohort studies and 
provide preventive care, based on collected information.

A remote health care/medical consultation system was 
established by connecting PC terminals in local community 
centers with the Okinawa Research and Development Center 
for Health and Longevity, using an intranet to allow local 
residents to consult physicians to receive advice on their health 
and medical services in a relaxed manner at community centers 
in their vicinity without having to visit hospitals.

In addition to the development of a community/health 
information portal website to inform residents of health-related 
activities in community centers, a system was established in 
which bases in the village and city for the implementation of 
various programs provide information on community activities 
to support and activate local communities.

Specifi cally, we visited the mayors of the local governments 
of Kitanakagusuku Village and Nanjo City between June and 
August 2009 to explain our program and ask for cooperation. At 
meetings held twice a month by the community associations, 
we asked them to inform community residents of the fi rst 
health class and decided on the schedule for the health class 
while taking into consideration their requests.

Figure 1: Community health care networks utilizing local community centers.
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Between December 2009 and March 2010, health classes 
were held in 19 local communities; this was in addition to 
the operation of the health management information system, 
implementation of the remote health care/medical consultation 
system, and development and use of the community/health 
portal website. Furthermore, a hearing survey involving people 
who had been provided with health care consultations was 
conducted to assess community residents’ satisfaction.

Results

Briefi ngs and health classes held between June 2009 and 
March 2010 were attended by 196 and 232 local residents, 
respectively. The portal website was visited by 1,200 people each 
month. Twenty users (approximately 10% of the participants in 
the health classes) of local public centers consulted physicians 
regarding their health and medical care, using the link to the 
Okinawa Research and Development Center for Health and 
Longevity. According to the results of a hearing survey, all 20 
people (100%) who had consulted physicians regarding their 
health and medical care were satisfi ed with the consultation 
services.

Discussion

To the best of our knowledge, there have been no projects 
in Japan and other countries on the development of community 
health care network systems utilizing local community 
centers and involving general preventive medicine, although 
a few studies have been conducted on community health care 
networks involving some specifi c disorders. Therefore, the 
present study is of signifi cance, although it is a pilot study.

As a pilot study, we have developed a community health 
care network system utilizing local community centers, and 
the results suggest that local residents are satisfi ed with the 
system, although some improvements should be made.

Because the issue of an aging society is expected to become 
increasingly serious around the world, including Japan, this 
project is of signifi cance because it encourages community 

residents to visit local community centers to receive health 
consultation services in a safe and relaxed manner, while feeling 
at ease, to prevent disorders. This has a signifi cant meaning for 
the elderly who have diffi culty walking. The number of elderly 
and those in need of nursing care in Japan is expected to reach 
tens of millions in the near future, and there has been concern 
over more serious shortages of physicians and nurses, as well 
as the collapse of the Japanese health care system. The use of a 
remote health care system by health care professionals allows 
them to become informed of the health conditions of patients, 
provide consultations without diffi culty, and effi ciently obtain 
information on the health of community residents. In this 
sense, the system plays an important role in clinical settings.

In recent years, there have been a number of reports 
in Japan on follow-ups by telephone after examinations, 
education to encourage those who withdrew from treatment 
to consult physicians, and the provision of medical and care 
support using mobile phones, email, and other ICT systems 
[1-13]. As advantages of these support services, only a short 
period of time is required to solve problems, and the recipients 
of the services feel a sense of security, which encourages 
them to speak about their personal problems and emotional 
condition. As another advantage, services based on visual 
communication allow health care professionals to observe 
the facial expressions of patients, their gestures, and physical 
condition more closely, compared with telephone interviews. 
In addition, community residents can easily refer to medical 
information in the environment of the system established 
by effectively using the Internet, and the environment is 
expected to: provide them with opportunities to improve their 
lifestyle habits, as well as information; support their self-care 
behaviors, including judgment of the need to visit the hospital; 
and serve as a coordinator in continuous efforts to solve 
problems in the community. As an advantage of the availability 
of ICT in communities, local areas inhabited by large numbers 
of the elderly, in particular, can receive many high-quality 
care services at local community centers in the vicinity of their 
homes, which is an important element for safe, secure, and 
comfortable lives.

Activities for the prevention of lifestyle-related diseases 
will not be feasible without their active promotion, such as 
invitations for villagers/citizens to participate in them and 
the provision of support to help to continue them. In Japan, 
these roles may be fulfi lled by health insurance societies in 
large-scale companies located in urban areas. However, in 
rural mountain villages, there are no large-scale companies 
and most residents have national health insurance, and, as a 
result, these roles are not fulfi lled by any organizations. To 
address this problem, we focused on the utilization of ICT, as 
well as local community centers and community associations, 
to promote activities for the prevention of lifestyle-related 
diseases.

In ICT-based health check-ups conducted at local 
community centers, residents were asked to read a question 
sheet, which is an equivalent to a “medical interview sheet,” 
and answer the questions by inputting data into a PC installed 
in the center. The data inputted are stored in a server, which can 

Figure 2: Doctor using ICT system at community center.
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be used to create a list of villagers with a high risk of lifestyle-
related diseases, and encourage them to undergo specifi c and 
special medical examinations. This system can also be used 
by villagers as a tool to refer to their medical histories to be 
informed of changes in their health conditions, and increase 
their motivation to participate in health-promoting activities.

We also implemented health-promoting activities based in 
local community centers, including health-related lectures and 
seminars on nutrition delivered by physicians and advice on 
health-promoting exercise, to facilitate direct communication 
between villagers and groups of physicians and to improve the 
environment to encourage community residents to feel free to 
receive ICT-based health/medical consultations following the 
activities. As an example of the above-mentioned approaches, 
efforts have been implemented to prevent “fall-related 
accidents,” which are one of the most important issues related 
to health care for the elderly in Japan and other countries, by 
incorporating ICT, including the introduction of PC terminals 
to homes and attaching watch-type sensors to the wrists 
of residents for monitoring. We sometimes visited local 
community centers to conduct “health-promoting exercises” 
for the elderly at risk of falls and help them to check the 
results of follow-ups using PC terminals. We are developing 
environments in which rehabilitation functions are more 
accessible and implemented more easily and simply, using ICT.

We not only position local community centers as places for 
events related to health-promoting activities but also develop 
them into bases for the promotion of health-related activities. 
We aim to help villagers “associate local community centers 
with health promotion” and enhance their feature as “places 
for health consultation” to increase the villagers’ awareness of 
health maintenance. Specifi cally, health-promoting activities 
conducted at present are continued to promote the following 
features of local community centers:

(1) Collection of health-related data at community bases

(2) Provision of support and programs to promote healthy 
lives

(3) Consultation offi ces for community residents

(4) Provision of information to community residents

Community residents input data to the “health check“ 
system and undergo body-weight (using a weight and body fat 
scale) and blood pressure measurements on a regular basis, and 
measurement data are sent to the health information center. 
Data on the health of community residents are monitored by 
the physicians of the Okinawa Research and Development 
Center for Health and Longevity, including myself, who refer 
community residents to health care institutions for screening 
on an as-required basis. Medical and health care consultations 
using a remote consultation system are also provided, and 
programs to improve basic physical fi tness and those related 
to the self-management of health conditions are implemented. 
Local community centers also play leading roles in informing 
community residents of health-related events, responding to 

inquiries, and performing other clerical tasks. In addition, the 
centers provide information on the community/health portal 
website and through the public relations section, and meetings 
are held at the centers to provide explanations to community 
residents. Explanations of projects related to health promotion 
are provided in monthly meetings attended by ward leaders, 
as well as to ensure that community residents are informed of 
them.

The above-mentioned uses and functions provided by local 
community centers as bases can fulfi ll signifi cantly important 
roles in improving community health care in mountain villages.

The health portal website consists of the following contents: 
“My Page”, hospital search, drug information, health/medical 
care-related news, useful and updated information provided by 
local governments, messages from physicians in the villages, 
search function, and contents related to companies (including 
advertisements and their recommendations).

Personal (My) Data

(1) Function to display chronological changes in graphs: 
Time spans can be designated to display the readings 
of selected items in line graphs (default: body weight).

(2) Physical record function: The readings of the following 
eight items can be recorded at any time: the date of 
measurement (optional), height, weight, body fat, high 
blood pressure, low blood pressure, waist circumference, 
body temperature, and mean sleep time in the past 
week. From 1 week after the fi rst registration, the 
readings can be recorded using mobile phones.

(3) Email reminders to record physical functions: Emails to 
remind users to record their physical functions are sent 
to registered addresses for notifi cation once a week.

Records of medical consultation: Information of when 
patient consulted physicians for what disorders and 
examination

(1) List display function: A list of medical consultation 
records in chronological order is displayed at the top 
of the My (Data) Page. Searches can be conducted by 
inputting the names of families or hospitals.

(2) Functions to display details and register consultation 
records: The following eight items can be recorded: 
date of consultation (optional), name of the health care 
institution (optional), name of the patient (and his/
her family, optional), disorders and symptoms (within 
approximately 50 characters), treatment provided 
(within approximately 50 characters), names of 
prescribed drugs (within approximately 25 characters), 
prescription period (number of days), and the next 
appointment date.

(3) Email reminder of consultation: Email is sent to 
registered addresses for notifi cation as a reminder of 
consultation on the day before medical consultation.
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(4) Email reminders to record consultations: Email is sent 
to registered addresses for notifi cation, as a reminder to 
record consultations to physicians the day after hospital 
visits.

The hospital search function allows the users to search for 
health care institutions and people’s comments on them by 
selecting areas and points on the map and inputting the names 
of clinical departments and key words.

Users can search for prescribed drugs by inputting key 
words. Users wishing to read health/medical care-related 
news can use an RSS (really simple syndication) feed reader; a 
medical category on the portal website and medical information 
website have been established as part of the initial setting. 
These news articles have external links (articles published 
on specifi c news websites). Useful and updated information 
provided by the local governments can be displayed by 
selecting from the latest articles published in exclusive 
categories for the local governments. Websites operated by the 
local governments have adopted the CMS, so that the above-
mentioned categorized articles will be updated. The titles are 
linked to the top page of the above-mentioned categories, and 
each RSS feed is linked to websites including corresponding 
news articles. Fixed link copying (updating-type) is used to 
introduce websites including health and nursing care-related 
information managed by the local governments. These copies 
have external links (websites including related information 
operated by the local governments).

Users can read messages from physicians in the villages 
using an RSS feed of “Blogs written by specifi c physicians,” 
which are submitted in advance or on an as-required basis. 
If it is diffi cult to recruit an adequate number of physicians 
living in the community, consider recruiting physicians from 
other areas. The website has external links (articles published 
in physicians’ blogs).

The search function of the portal website allows its users 
to search specifi c groups of websites identifi ed in advance 
for information, using the search function. Search results are 
displayed in the search result table on the portal website.

On the website, specifi c categories of medical/health care-
related articles of companies as partners have been established, 
and the users can obtain company-related information, 
using an RSS feed reader. These categories have external 
links. Companies can place advertisements in the contents 
of the website and banner space allocated on an as-required 
basis. Advertisements are linked to each partner company or 
distributed by their ad servers.

Problems and future challenges

Problems faced by health care in depopulated areas overseas 
are becoming serious, as suggested by the above-mentioned 
examples of efforts to improve health care in remote areas and 
mountain villages. Our approach of utilizing local community 
centers as bases to address these problems is expected to 
have an impact on the issue and infl uences on many different 
countries.

Furthermore, there have also been reports on health care 
activities using mobile phones, wireless equipment, and other 
methods, such as mHealth, from many different countries 
[14-20]. These are important efforts to improve health care 
in remote areas, and developing countries expect advanced 
Japanese technologies to fulfi ll a variety of roles [21]. However, 
many elderly, aged 75 years or older, live in remote and 
depopulated areas in Japan, and it is questionable whether all 
of these people can make full use of mobile phones and wireless 
equipment.

As an example of efforts to effectively utilize local 
community centers in foreign countries, a study involving 
breast cancer patients was conducted to examine the effects 
of psychotherapy in community centers. The results of an RCT 
(Randomized Controlled Trial) were compared among patients 
who had received psychotherapy in person in community 
centers, those who had undergone remote psychotherapy at 
community centers, and patients of a control group. There were 
similar improvements in the prognosis of patients in the fi rst 
two groups [20]. A dementia-prevention program involving the 
elderly was also conducted, and the results were acceptable and 
effective for both groups of patients who received the program 
in person at community centers and underwent it through a 
remote health care system [21].

Activities for mutual assistance using community centers in 
local communities as their bases serve to promote collaboration 
and communication among the elderly, as neighborhood 
community associations did in the past, and help local residents 
to effi ciently provide them with support at a low cost.

However, this approach is a health management system 
developed in terms of preventive medicine and taking into 
consideration the convenience of elderly people, and the 
conventional health care system may provide better care 
services for the bed-ridden elderly and those in need of 
emergency care. This system based on local community centers 
may fulfi ll important roles in disaster medicine.

Conclusion

The population of Japan is aging, and its birthrate 
is declining at rates unprecedented worldwide. Japan is 
determined to become the world’s leader in promoting health 
and longevity as its national strategy, as well as promoting 
health and related industries.

In this context, the present paper has introduced a project 
for the development of an ICT-based community health care 
network utilizing local community centers or bases for regional 
communities, focusing on examples of activities implemented 
in mountain villages in Okinawa Prefecture. Although this 
project is still a pilot trial, it is expected to signifi cantly help to 
improve health care systems in developing countries, as well as 
mountain villages and rural areas in Japan and other developed 
countries.

References

1. Yoko ta K, Yasuda H, Obayashi T, Yamaguchi K, Kondo K, et al. (2011) Mobile 
Telemedicine system in rural Tokachi area in Hokkaido by 3G mobile-phone 



Ichiishi (2016)

050

Citation: Ichiishi E (2016) Development of Community Health Care Networks Utilizing Local Community Centers. Arch Community Med Public Health 2(1): 045-050.  
DOI: 10.17352/2455-5479.000017

Copyright: © 2016 Ichiishi E. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use, 
distribution, and r eproduction in any medium, provided the original author and source are credited.

combined with Fixed Wireless Access service. Jpn J Telemed Telecare 7: 27-
29. Link: https://goo.gl/wpyOkQ 

2. Yamamoto R (2011) Innovative Communication Technologies for the 
Explosive Information Age: The Challenges to Breakthrough, Role of 
Communication in the Explosive Information Age and Its Perspective in the 
Future, Requirements for Post-internet in Health Care Field. The Jounal of 
Institute of Electronics, Information and Communication Engineers, 94: 380-
384. 

3. Waki S, Teramachi Y, Sugahara M, Tokunaga A, Inoue R, et al. (2011) Effects 
of the provision of medical (health) care information by universities and 
health consultation by videophone. Japanese Nursing Association: Adult 
Nursing : 290-293. 

4. Nagano H, Nakamoto H, Nieda S, Mitomo H (2009) Proposal of medical 
assistance systems to promote the development of community broadband 
networks - Promotion of broadband networks based on medical assistance 
systems in disadvantaged areas - (Explanations), IT Healthcare 4: 26-29.

5. Fukuda K (2010) What can be achieved using VPNs? Development of 
infrastructures to promote collaboration for community health care, About 
on-demand VPN construction in the Kakogawa regional health medical 
information system, New med 37: 101-104. 

6. Murase S (2007) Roles of nurses in health/medical care activities conducted 
in depopulated areas. Promotion of home health care in depopulated areas 
by utilizing remote health care services, Japanese Society of Rural and 
Remote Area Nursing 2: 11-13.

7. Kondo H, Teramoto K, Usuda Y, Kohge K, Hashimoto T (2008) Washiashi, 
Application of a home health care system via satellite (mobile ICU) to disaster 
medicine. Jpn J Telemed Telecare 4: 224-226. 

8. Hara K (2008) How can we use the technology of the telemedicine for the 
emergency medicine?: from Japan version EHR (Electronic Health Record) to 
the achievement of the vital care network plan that is an ultimate preventive 
medicine, Igaku no Ayumi 226: 612-617.

9. Yoshida A (2008) Remote health care implemented by Asahikawa Medical 
University Fifteen years of experience in Japan and other countries. Jpn J 
Telemed Telecare 4: 192-193. 

10. Tsuboi T (2007) Nursing care prevention system using broadband networks. 
Jpn J Telemed Telecare 3: 156-158. 

11. Tsuboi T, Murata S, Fujimura K (2007) Recent Efforts toward Ubiquitous 
Medical Care through Information and Communication Technology, A Support 
System to Provide the Elderly with Nursing Care Prevention Instruction Using 
Broadband and Video-communication Technologies. The Journal of Institute 
of Electronics, Information and Communication Engineers 90: 628-635. 

12. Hashimoto M, Nonomura M (2006) An approach to provide nutritional advice 
using the Internet equivalent to one-on-one consultation (the fi rst report). The 
journal of Japan Mibyo System Association 12: 301-303.

13. Hashimoto M, Nonomura M (2007) An approach to provide nutritional advice 
using the Internet equivalent to one-on-one consultation (the second report), 
The journal of Japan Mibyo System Association 13: 122-124. 

14. Sanpei K (2014) A current state of Tele-medicine in India. Jpn J Telemed 
Telecare 5: 12-15. 

15. Prieto-Egido I, Simó-Reigadas J, Liñán-Benítez L, García-Giganto V, Martínez-
Fernández A (2014) Telemedicine Networks of EHAS Foundation in Latin 
America. Front Public Health. 15: 188. Link: https://goo.gl/kK7BaX 

16. Hall CS, Fottrell E, Wilkinson S, Byass P (2014) Assessing the impact of 
mHealth interventions in low- and middle-income countries--what has been 
shown to work? Glob Health Action 27: 25606. Link: https://goo.gl/GLXlAe 

17. Wildevuur SE, Simonse LW (2015) Information and communication 
technology-enabled person-centered care for the “big fi ve” chronic conditions: 
scoping review, J Med Internet Res 17: e77. Link: https://goo.gl/zTLa7A 

18. Silva BM, Rodrigues JJ, de la Torre Díez I, López-Coronado M, Saleem K 
(2015) Mobile-health: A review of current state in 2015. J Biomed Inform 56: 
265-272. Link: https://goo.gl/j2a7dl 

19. Sanpei K (2009) A study on the possibility of developing countries adapting 
themselves, Jpn J Telemed Telecare 5: 910-918. 

20. Groves RH Jr, Holcomb BW Jr, Smith ML (2008) Intensive care telemedicine: 
evaluating a model for proactive remote monitoring and intervention in the 
critical care setting. Stud Health Technol Inform 131: 131-146. Link: https://
goo.gl/jsLcnS 

21. Madera A, Castelli A (2004)  Distant diagnosis, Clin Occup Environ Med 4: 
111-124. Link: https://goo.gl/Lyc9UE 


	Development of Community HealthCare Networks Utilizing LocalCommunity Centers
	Abstract
	Introduction
	Objective
	Methods
	Figure 1
	Figure 2
	Results
	Discussion
	Conclusion
	References

