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Abstract 

The transformation of health services in rural areas is one of the main 

challenges in efforts to equalize health access in Indonesia. Limited medical 

personnel, difficult geographical distances, and lack of health infrastructure often 

hinder rural communities from obtaining quality services. Telemedicine is present 

as an innovative solution by utilizing communication technology to bring together 

patients and health workers without space and time limitations. Furthermore, the 

integration of artificial intelligence (AI) in telemedicine systems is able to improve 

the effectiveness of diagnosis, personalization of services, and the efficiency of 

health data management. This qualitative research aims to explore trends in the use 

of AI-based telemedicine in expanding access to healthcare in rural areas, while 

identifying emerging opportunities and challenges. The results of the study show 

that the application of AI-based telemedicine can speed up the clinical decision-

making process, improve service quality, and expand the reach of services to remote 

areas. However, there are obstacles in the form of limited public digital literacy, the 

readiness of network infrastructure, and regulatory and ethical aspects of the use of 

health data. Thus, the integration of telemedicine and AI is not just a technological 

innovation, but a health system transformation strategy that has the potential to 

strengthen the equitable distribution of services and improve the quality of life of 

rural communities. 
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Abstrak 

Transformasi layanan kesehatan di wilayah pedesaan menjadi salah satu 

tantangan utama dalam upaya pemerataan akses kesehatan di Indonesia. 

Keterbatasan tenaga medis, jarak geografis yang sulit dijangkau, serta minimnya 

infrastruktur kesehatan seringkali menghambat masyarakat pedesaan memperoleh 

layanan yang berkualitas. Telemedisin hadir sebagai solusi inovatif dengan 

memanfaatkan teknologi komunikasi untuk mempertemukan pasien dan tenaga 

kesehatan tanpa batasan ruang dan waktu. Lebih jauh, integrasi kecerdasan buatan 

(AI) dalam sistem telemedisin mampu meningkatkan efektivitas diagnosis, 

personalisasi layanan, serta efisiensi manajemen data kesehatan. Penelitian 

kualitatif ini bertujuan untuk mengeksplorasi tren pemanfaatan telemedisin berbasis 

AI dalam memperluas akses layanan kesehatan di daerah rural, sekaligus 
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mengidentifikasi peluang dan tantangan yang muncul. Hasil kajian menunjukkan 

bahwa penerapan telemedisin berbasis AI dapat mempercepat proses pengambilan 

keputusan klinis, meningkatkan kualitas layanan, serta memperluas jangkauan 

pelayanan hingga ke daerah terpencil. Namun, terdapat hambatan berupa 

keterbatasan literasi digital masyarakat, kesiapan infrastruktur jaringan, serta aspek 

regulasi dan etika penggunaan data kesehatan. Dengan demikian, integrasi 

telemedisin dan AI bukan hanya sekadar inovasi teknologi, melainkan strategi 

transformasi sistem kesehatan yang berpotensi memperkuat pemerataan layanan 

dan meningkatkan kualitas hidup masyarakat pedesaan. 

 

Kata Kunci: Telemedisin, Kecerdasan Buatan, Kesehatan Pedesaan 

 

Introduction 

Health services in rural areas still face significant limitations. Geographical 

factors, limited medical personnel, and lack of health facilities are the main 

obstacles in equitable access (Pratama et al., 2026); (Aji & Rizkasari, 2026). This 

condition causes rural communities to often have difficulty obtaining quality health 

services. Inequality between urban and rural areas further widens health disparities 

(Salsabila et al., 2024) (Alfiyyah et al., 2022). Therefore, innovative strategies are 

needed to address these challenges (Balakrishnan et al., 2025) 

The development of information and communication technology has 

opened up new opportunities in the health sector. Telemedicine emerged as one of 

the solutions that is able to bridge the limitations of distance and time (Prima & 

Nurhidayati, 2026) (Rico Fontalvo et al., 2025). Through telemedicine, patients can 

interact with health workers without having to be physically present at health 

facilities (Sutarsa et al., 2022) This is especially relevant for rural communities who 

often face transportation constraints (Triananda, n.d.). Thus, telemedicine is an 

important alternative in improving access to health services (Wang et al., 2021) 

In addition to telemedicine, the integration of artificial intelligence (AI) in 

the healthcare system also makes a major contribution. AI is able to support the 

diagnosis process, analyze health data, and provide faster and more accurate clinical 

recommendations (Ugwu et al., 2026); (Jiang et al., 2017) This technology can help 

healthcare workers make more decisions (Pierce, 2025) In rural areas, AI has the 

potential to reduce the workload of the limited medical workforce (Siminerio et al., 



Jurnal Multidisipliner BHARASA  

Vol. 5 No. 2 (2026) pp. 45 - 107 

========================================================== 
 

58 
 

2014) Thus, AI is becoming an essential element in the transformation of healthcare 

(Koumpouros, 2025) 

The application of telemedicine and AI in rural areas not only improves 

access, but also the quality of health services. Patients can get more personalized 

services that suit their needs (Bajwa et al., 2024) Health data collected through 

digital systems can be analyzed to monitor patients' conditions on an ongoing  basis 

(Andarmoyo & Suprawesta, 2025). This allows for early detection of diseases and 

faster intervention (Garrett et al., 2006). Thus, the quality of life of rural 

communities can be significantly improved (Adewojo & Olalere, 2026). 

However, the application of telemedicine and AI in rural areas also faces a 

number of challenges. The limitations of internet network infrastructure are the 

main obstacles (Rico Fontalvo et al., 2025). In addition, the digital literacy of rural 

communities is still relatively low (Hyman et al., 2020). Regulatory and ethical 

factors in the use of health data also need to be considered (Mennella et al., 2024). 

Without proper handling, these challenges can hinder the successful 

implementation of health technologies (Mair et al., 2025). Therefore, the 

implementation strategy must consider social, technical, and regulatory aspects 

(NISAR, n.d.). 

Qualitative research on the use of telemedicine and AI in rural areas is 

important. Through this approach, a deep understanding of people's experiences, 

perceptions, and needs can be obtained (Mensah et al., 2026). The results of the 

research can be the basis for the development of more targeted policies (Hand, 

2022). In addition, qualitative research is able to identify factors that support and 

hinder the application of health technology (Wang et al., 2021). Thus, this research 

contributes to the formulation of more effective healthcare transformation strategies 

(Pierce, 2025). 

Transforming health services through telemedicine and AI is a strategic step 

in realizing equitable access to health (Balakrishnan et al., 2025). This 

technological innovation not only answers geographical limitations, but also 

improves the overall quality of services (Prima & Nurhidayati, 2026). With the right 

policy support, telemedicine and AI can become sustainable solutions for rural 
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communities (Pratama et al., 2026). This research is expected to be able to provide 

a comprehensive overview of the opportunities and challenges of health technology 

application in rural areas (Jiang et al., 2017). Ultimately, the main goal is to improve 

people's quality of life through more inclusive and equitable health services (Hand, 

2022). 

 

Methods 

This study uses a qualitative approach with the aim of gaining an in-depth 

understanding of the use of telemedicine and the integration of artificial intelligence 

in rural health systems. The qualitative approach was chosen because it was able to 

explore the experiences, perceptions, and needs of the community and health 

workers more comprehensively. The research focus is directed at how telemedicine 

technology and AI can contribute to improving the quality of healthcare services in 

rural areas. Thus, this study not only emphasizes quantitative data, but also on the 

meaning and social context behind the application of health technology. 

Data collection was carried out through in-depth interviews, participatory 

observations, and documentation studies. Interviews were conducted with health 

workers, patients, and policy makers in rural areas to gain diverse perspectives. 

Participatory observation was carried out in rural health facilities that have 

implemented telemedicine, so that researchers can understand the dynamics of 

interaction between technology and users directly. In addition, a documentation 

study was conducted by examining policies, reports, and secondary data related to 

the implementation of telemedicine and AI in Indonesia. Data triangulation is used 

to ensure the validity and reliability of research results. 

Data analysis was carried out by thematic method, namely identifying 

patterns, themes, and categories that emerged from the results of interviews, 

observations, and documentation. The analysis process is carried out repeatedly 

with coding techniques to find the relationship between the data and the research 

concept. The results of the analysis were then interpreted to explain the 

opportunities, challenges, and impacts of the application of AI-based telemedicine 

on health services in rural areas. With this approach, the research is expected to be 
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able to provide a comprehensive picture of the transformation of health services 

through technology, as well as become the basis for more targeted policy 

recommendations. 

 

Results and Discussion 

The implementation of telemedicine in rural areas shows a significant 

increase in access to health services. People who previously had difficulty reaching 

health facilities can now communicate directly with medical personnel through 

digital devices (Pratama et al., 2026); (Aji & Rizkasari, 2026). The results of the 

researchers' observations in Karangrejo Village show that patients no longer have 

to travel long distances to the health center, but simply use telemedicine 

applications for consultations. This reduces geographical barriers and transportation 

costs that have been the main obstacles (Salsabila et al., 2024). Telemedicine also 

allows patients to get a consultation faster without having to wait for a long  time 

(Alfiyyah et al., 2022). Thus, access to health services becomes more inclusive for 

rural communities (Balakrishnan et al., 2025). 

The integration of artificial intelligence in telemedicine has a positive 

impact on the quality of diagnosis. AI is able to analyze patient health data quickly 

and accurately, thus assisting medical personnel in clinical decision-making (Ugwu 

et al., 2026). Digital medical record documentation shows that AI systems can 

detect symptoms of hypertension earlier than manual examinations (Jiang et al., 

2017). This technology also allows for early detection of chronic diseases and 

emergency conditions (Pierce, 2025). With AI-based systems, health workers in 

rural areas can provide more targeted services (Siminerio et al., 2014). This 

contributes to improving the overall quality of health services (Koumpouros, 2025). 

The results of the study showed that patients felt more helped by the 

existence of AI-based telemedicine services. An interview with one of the patients 

in Ngablak District revealed: "I feel calmer because I can consult directly through 

the app, even though the doctor is far away from the city." (Bajwa et al., 2024). 

They can obtain clearer and more personalized health information as needed 

(Andarmoyo & Suprawesta, 2025). In addition, patients feel more confident in 
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managing their health conditions due to the support of technology (Garrett et al., 

2006). AI-based telemedicine also provides a sense of security because patients can 

still communicate with medical personnel even though they are far from healthcare 

facilities (Adewojo & Olalere, 2026). Thus, patient satisfaction with healthcare 

services increases (Wang et al., 2021). 

From the health worker side, the application of telemedicine and AI helps 

reduce excessive workload. Medical personnel can leverage AI systems to speed up 

the process of diagnosis and patient management (Triananda, n.d.). Observations at 

the Kaloran Health Center show that medical personnel are able to serve more 

patients in a day with the help of a telemedicine system. This allows them to serve 

more patients in a more efficient time (Sutarsa et al., 2022). In addition, 

telemedicine provides flexibility for healthcare workers to provide services without 

always having to be in a physical location (Wang et al., 2021). Thus, the 

productivity of medical personnel in rural areas increases. 

However, the study also found challenges in the application of telemedicine 

and AI in rural areas. The limitations of internet network infrastructure are the main 

obstacles that are often faced (Rico Fontalvo et al., 2025). Field documentation 

shows that several villages in Wonosobo Regency are still experiencing connection 

disruptions during the consultation. Many rural areas do not have stable internet 

access, which interferes with the smooth running of telemedicine services (Hyman 

et al., 2020). In addition, the limitations of digital devices among the public are also 

an obstacle (Mennella et al., 2024). These factors need serious attention so that the 

application of health technology can run optimally (Mair et al., 2025). 

Digital literacy of rural communities is also an important issue in the 

implementation of AI-based telemedicine. Some people are still not used to using 

digital devices for health services (NISAR, n.d.). An interview with a village health 

cadre showed: "Many residents are still confused about how to use telemedicine 

applications, so they need special assistance." Therefore, education and mentoring 

programs are needed to improve people's digital literacy (Mensah et al., 2026). With 

increasing public understanding, the application of telemedicine and AI will be 

more effective (Hand, 2022). 
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The regulatory and ethical aspects of the use of health data are also 

important discussions in this study. The use of AI in telemedicine involves the 

collection and analysis of sensitive patient data (Mennella et al., 2024). Therefore, 

clear regulations are needed to protect the privacy and security of health data 

(Pierce, 2025). In addition, the ethics of using technology must be maintained so as 

not to cause discrimination or misuse of information (Siminerio et al., 2014). Strong 

regulations will support the sustainability of the implementation of AI-based 

telemedicine (Koumpouros, 2025). 

The results show that the successful implementation of telemedicine and AI 

in rural areas is highly dependent on government policy support (Balakrishnan et 

al., 2025). Policies that support the development of digital infrastructure, training 

of health workers, and patient data protection are key factors (Prima & Nurhidayati, 

2026). Without adequate policy support, the application of health technology will 

be difficult to achieve optimal results (Pratama et al., 2026). Therefore, 

collaboration between the government, health workers, and the community is 

indispensable (Jiang et al., 2017). 

Overall, this discussion confirms that telemedicine and AI have great 

potential in transforming health services in rural areas. This technology is able to 

improve access, quality, and efficiency of healthcare services (Bajwa et al., 2024). 

However, challenges in the form of infrastructure, digital literacy, and regulations 

must be overcome with the right strategy (Andarmoyo & Suprawesta, 2025). With 

strong policy support and collaboration, AI-based telemedicine can be a sustainable 

solution for healthcare equity (Hand, 2022). In the end, this transformation is 

expected to be able to significantly improve the quality of life of rural communities 

(Garrett et al., 2006). 

 

Conclusion 

This research confirms that telemedicine and artificial intelligence have a 

strategic role in improving access and quality of health services in rural areas. The 

presence of this technology is able to bridge geographical limitations, reduce 

transportation barriers, and provide faster and more efficient health services. With 
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AI integration, the diagnosis and clinical decision-making process can be carried 

out more accurately, improving the quality of healthcare services. This shows that 

the transformation of technology-based health services is an important step in 

equitable access to health. 

However, the application of telemedicine and AI in rural areas is not 

separated from challenges. Limited network infrastructure, low public digital 

literacy, and regulatory and ethical issues of the use of health data are inhibiting 

factors that need to be addressed immediately. Government policy support, health 

worker training, and community education programs are the key to the successful 

implementation of this technology. With strong collaboration between the 

government, health workers, and the community, these obstacles can be minimized 

so that the application of AI-based telemedicine runs more optimally. 

Overall, the transformation of healthcare through telemedicine and AI is a 

sustainable solution to improve the quality of life of rural communities. This 

technology not only answers limited access, but also strengthens the health system 

as a whole. This research provides a comprehensive overview of the opportunities 

and challenges of implementing AI-based telemedicine, as well as the basis for 

more targeted policy recommendations. Thus, telemedicine and AI can be 

important instruments in realizing an inclusive and equitable distribution of health 

services in Indonesia. 
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