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Abstract
High-speed information and communication technology (ICT) networks stretch all over Japan. However, their utility in facilitating 
rural healthcare remains uncharacterized. A nationwide questionnaire survey was sent by mail to 1,018 rural clinics constructed 
in a public manner in municipalities throughout Japan. ICT use was classified by type, including a doctor-to-doctor manner. Only 
19% of the 303 clinics surveyed (with a response rate of 30%) used ICT. Specifically, 50% used it in a doctor-to-doctor manner, 
while 35% used it to obtain electronic medical records. Differences in proficiency levels among ICT users were cited by 21% of the 
respondents as a major problem associated with ICT use. In Japan, the prevalence of ICT use for rural healthcare appeared low. We 
suggest a policy reform to facilitate ICT use in rural healthcare.
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Dear Editor

In rural regions, where access to medical services is 
often difficult, the use of information and communication 
technology (ICT) in healthcare is drawing interest1–3). Var-
ied approaches to ICT use have been known, such as for 
telemedicine to connect to medical facilities4, 5). Indeed, a 
recent report described the efficacy of telemedicine for pa-
tient care in rural areas6). While the Japanese popularly use 
ICT tools such as mobile phones, to our knowledge, no sur-
vey has yet assessed ICT use in Japanese rural clinics. This 

study investigated the current state of ICT use in Japanese 
rural clinics to understand the application of such ICT tools 
in rural healthcare better.

In February 2020, a questionnaire survey was mailed to 
all Japanese rural clinics (n=1,018). Rural clinics are defined 
as those established in areas with a population of ≥1,000, 
residing within a radius of approximately 4 km from the 
central community and where reaching major medical fa-
cilities would take over half an hour even when using ordi-
nary transportation7). The questionnaire survey investigated 
the following: the presence or absence of use of ICT (i.e., 
internet-based systems), its types (doctor-to-doctor [D-to-
D], doctor-to-patient [D-to-P], doctor-to-nurse [D-to-N], 
electronic medical record evaluation, and others), and ICT 
use-associated problems. We based partly our questionnaire 
on a previous study8). A re-request was mailed to clinics that 
had not responded to the survey. This study was approved 
by the Jichi Medical University Ethics Review Committee 
(No. 19-137).

The survey was completed by 303 clinics out of 1,018 
clinics (response rate, 30%). ICT use was identified in 58 
(19%) clinics and their use in the clinics was classified as 
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follows: D-to-D in 29 (50%), electronic medical record eval-
uation in 20 (35%), D-to-N in 13 (22%), D-to-P in 8 (14%), 
and others in 4 (6.9%). Table 1 illustrates the problems asso-
ciated with ICT use. The most common problem was the dif-
ference in proficiency levels among ICT users (n=17, 30%).

This survey revealed that only 19% of rural clinics in 
Japan employed ICT mainly for telemedicine and elec-
tronic medical record evaluation. Examining the situation 
in other countries, 59% of the health centers in rural China 
used telemedicine9), while 82% of ambulatory units in rural 
America used ICT to obtain electronic health records10). Ap-
proximately, over 40% of the clinics throughout Japan have 
used ICT to obtain electronic medical records11). This sug-
gests that ICT utility has not spread to many rural clinics in 
Japan. Specifically, the benefits of ICT in rural areas have 
become recognized since the outbreak of the COVID-19 
pandemic12). Thus, it seems important to both expand and 
facilitate ICT use for Japanese rural clinics.

This survey identified the D-to-D type of ICT use as the 
most frequently used mode of ICT, while the D-to-P type 
was uncommon. The frequent use of the D-to-D type can be 
attributed to the uneven distribution of specialists (i.e., radi-
ologists) between urban and rural areas; therefore, doctors 
in rural clinics often consult with specialists who use the 
D-to-D type13). The infrequent use of the D-to-P type may 
be attributed to the delay in the development of broadband 
systems in Japanese rural environments (e.g., housing)14), 
and rural clinics tend to treat older patients who may be un-
familiar with ICT15). The present findings may be attributed 
to such rural area-specific factors.

The most frequently reported concern associated with 
ICT use was the difference in the proficiency levels among 
ICT users. Doctors at rural clinics are often older than those 
in urban areas16), which might be a potential barrier to ICT 
use. However, this barrier can be addressed by establishing 

a system that helps ICT users receive technical assistance 
from specialized institutions10).

Several limitations associated with the present study 
warrant mention. The questionnaire was self-administered, 
and not all clinics responded to the survey. The study meth-
ods (e.g., contact except for mail, the timing/period of the 
survey) might be the factors that required consideration to 
increase the response. The characteristics of ICT users, such 
as their age and gender, were not investigated. Despite these 
limitations, the current results are thought to be useful as a 
preliminary, albeit initial description of ICT use in Japanese 
rural clinics.

In conclusion, the prevalence of ICT use for rural health-
care in Japan appeared low. A policy to facilitate ICT use in 
rural healthcare would be recommended.

Conflicts of interest: The authors declare no conflicts 
of interest.

Acknowledgment

This study was supported by the Ministry of Health, La-
bour, and Welfare Science Research Grant.

References
 1. Speyer R, Denman D, Wilkes-Gillan S, et al. Effects of telehealth by allied health professionals and nurses in rural and remote areas: a systematic review 

and meta-analysis. J Rehabil Med 2018; 50: 225–235. [Medline]  [CrossRef]
 2. Daniel H, Sulmasy LS. Health and Public Policy Committee of the American College of Physicians Policy recommendations to guide the use of telemedi-

cine in primary care settings: an American College of Physicians position paper. Ann Intern Med 2015; 163: 787–789. [Medline]  [CrossRef]
 3. Bashshur RL, Howell JD, Krupinski EA, et al. The empirical foundations of telemedicine interventions in primary care. Telemed J E Health 2016; 22: 

342–375. [Medline]  [CrossRef]
 4. Ministry of Internal Affairs and Communications Enkaku-iryo model sankousyo. 2011 https://www.soumu.go.jp/main_content/000127781.pdf. Accessed 

April 1, 2021 (in Japanese).
 5. Ministry of Health, Labour and Welfare. On line shinryou no tekisetsu na jisshi ni kansuru shishin. 2018 https://www.mhlw.go.jp/content/000534254.pdf. 

Accessed April 1, 2021 (in Japanese).
 6. Sheets LR, Wallach E, Khairat S, et al. Similarities and differences between rural and urban telemedicine utilization. Perspect Health Inf Manag 2020; 18: 

1e. [Medline]
 7. Ministry of Health, Labour and Welfare. Measures for health and medical services in remote areas. 2001 https://www.mhlw.go.jp/web/t_doc?dataId=00ta

6714&dataType=1&pageNo=1. Accessed April 1, 2021 (in Japanese).
 8. Gabriel MH, Jones EB, Samy L, et al. Progress and challenges: implementation and use of health information technology among critical-access hospitals. 

Health Aff (Millwood) 2014; 33: 1262–1270. [Medline]  [CrossRef]

Table 1 Problems associated with ICT use

n= 56, n† (%)

Differences in proficiency levels among ICT users 17 (30)
High operating costs 12 (21)
Low-speed network connection 11 (20)
Slow operating speed of equipment 6 (11)
Esoteric interface 5 (9)
Others 12 (21)

†: Multiple answers. ICT: Information and communication technology.

http://www.ncbi.nlm.nih.gov/pubmed/29257195?dopt=Abstract
http://dx.doi.org/10.2340/16501977-2297
http://www.ncbi.nlm.nih.gov/pubmed/26344925?dopt=Abstract
http://dx.doi.org/10.7326/M15-0498
http://www.ncbi.nlm.nih.gov/pubmed/27128779?dopt=Abstract
http://dx.doi.org/10.1089/tmj.2016.0045
http://www.ncbi.nlm.nih.gov/pubmed/33633515?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/25006155?dopt=Abstract
http://dx.doi.org/10.1377/hlthaff.2014.0279


Journal of Rural Medicine

300|| doi: 10.2185/jrm.2021-0262021; 16(4): 298–300

 9. Xu W, Pan Z, Lu S, et al. Regional heterogeneity of application and effect of telemedicine in the primary care centres in rural China. Int J Environ Res 
Public Health 2020; 17: 4531. [Medline]  [CrossRef]

 10. Dawn M, Heisey-Grove. Variation in rural healthcare information technology adoption and use. Health Aff (Millwood) 2016; 35: 365370.
 11. Ministry of Health, Labour and Welfare. Survey of Medical Institutions (Static/Dynamic, 2017). 2017; https://www.e-stat.go.jp/dbview?sid=0003289794 

Accessed April 1, 2021.
 12. Puro NA, Feyereisen S. Telehealth availability in US hospitals in the face of the COVID-19 pandemic. J Rural Health 2020; 36: 577–583. [Medline]  

[CrossRef]
 13. Matsumoto M, Koike S, Kashima S, et al. Geographic distribution of radiologists and utilization of teleradiology in Japan: a longitudinal analysis based on 

national census data. PLoS One 2015; 10: e0139723. [Medline]  [CrossRef]
 14. Ministry of Internal Affairs and Communications The 2011 White Paper on Information and Communications in Japan https://www.soumu.go.jp/johot-

susintokei/whitepaper/ja/h23/pdf/23honpen.pdf. Accessed April 1. 2021 (in Japanese).
 15. Ministry of Internal Affairs and Communications Kasotaisaku no genkyo. 2019 https://www.soumu.go.jp/main_content/000666987.pdf. Accessed April 1, 

2021 (in Japanese).
 16. Matsumoto M, Kimura K, Inoue K, et al. Aging of hospital physicians in rural Japan: a longitudinal study based on national census data. PLoS One 2018; 

13: e0198317. [Medline]  [CrossRef]

http://www.ncbi.nlm.nih.gov/pubmed/32599689?dopt=Abstract
http://dx.doi.org/10.3390/ijerph17124531
http://www.ncbi.nlm.nih.gov/pubmed/32603017?dopt=Abstract
http://dx.doi.org/10.1111/jrh.12482
http://www.ncbi.nlm.nih.gov/pubmed/26421721?dopt=Abstract
http://dx.doi.org/10.1371/journal.pone.0139723
http://www.ncbi.nlm.nih.gov/pubmed/29856807?dopt=Abstract
http://dx.doi.org/10.1371/journal.pone.0198317

