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Abstract. Non-communicable diseases (NCDs) remain the leading cause of 

morbidity and mortality, necessitating continuous and efficient care delivery. 
Telemedicine has emerged as an innovative approach to enhance healthcare 

accessibility, efficiency, and patient adherence. This study analyzes the cost-

effectiveness of telemedicine implementation in managing chronic diseases within 

hospital settings using a mixed-method design with a sequential explanatory 
approach. Quantitative data were obtained through Cost-Effectiveness Analysis 

(CEA) of inpatient records for NCD patients over one semester, while qualitative 

insights were derived from in-depth interviews with hospital managers, Hospital 

Management Information System (HMIS) teams, and Electronic Medical Record 
(EMR) administrators. Findings indicate that telemedicine could potentially reduce 

19 hospitalizations, with an incremental cost of IDR 134.1 million and an average 

Incremental Cost-Effectiveness Ratio (ICER) of IDR 7.1 million per avoided 

admission. The highest cost-effectiveness was observed in ischemic heart disease 
cases (ICER IDR 6.8 million), offering additional benefits such as time efficiency, 

shorter queues, and lower transportation costs. Nonetheless, barriers were identified 

in financing policies, human resource preparedness, and network infrastructure. In 

conclusion, telemedicine demonstrates relative cost-effectiveness in NCD 
management, particularly for ischemic heart disease and type 2 diabetes mellitus, 

highlighting the need for strengthened policies, infrastructure, and workforce 

capacity to support sustainable implementation. 
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1 Introduction 

Non-communicable diseases (NCDs) such as diabetes, hypertension, ischaemic heart disease, and 

chronic kidney disease are the leading causes of morbidity and mortality in Indonesia. According to 

the Global Burden of Disease, NCDs account for more than 73% of global deaths and require 

continuous services with long-term management [1,2]. Significant challenges arise due to limited 

access to services, the burden of transportation costs, and long waiting times for patients at 

healthcare facilities [3,4]. This situation highlights the need for service innovations that can improve 

efficiency without compromising service quality.  

 Telemedicine is a strategic innovation in digital health services that enables remote interaction 

between patients and healthcare professionals through information technology [5]. Studies show that 

telemedicine effectively improves patient compliance with therapy, speeds up diagnosis, and 

reduces hospitalisation rates [6,7]. In hospital management, telemedicine serves as a medical 

communication tool and an efficiency strategy through the integration of Hospital Management 

Information Systems (HMIS) and Electronic Medical Records (EMR) [8,9]. 

 However, the implementation of telemedicine in Indonesia still faces a number of obstacles. In 

terms of infrastructure, the uneven distribution of internet networks and limited digital devices are 

major obstacles in non-urban areas [10,11]. In terms of regulation, unclear financing policies and 

insurance claim mechanisms remain barriers to the integration of telemedicine services into the 
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national financing system [12-14]. The readiness of human resources and the low digital literacy of 

health workers also influence the success of programme implementation [15,16]. 

From a health economics perspective, telemedicine offers potential cost efficiencies through reduced 

frequency of hospital visits and prevention of complications due to delayed treatment[17-19]. Cost-

Effectiveness Analysis (CEA) is a relevant approach to assess the ratio between the additional costs 

of implementing telemedicine and the resulting health benefits [20,21]. International studies report 

that telemedicine can reduce the cost burden of hospitalisation by 20–30% through a decrease in 

rehospitalisation rates [22-24]. However, similar empirical evidence in Indonesia is still very 

limited, especially in regional hospitals that face resource and financing regulation constraints 

[25,26]. 

 From a hospital administration perspective, cost-effectiveness analysis of telemedicine is 

important for assessing the efficiency of technology investments in terms of human resources, 

medical equipment, and service time [27,28]. Several studies in developed countries show that 

telemedicine produces a lower incremental cost-effectiveness ratio (ICER) than conventional 

services, particularly for heart disease and diabetes [29,30]. However, in the Indonesian context, 

similar studies have not been widely conducted, even though the results have the potential to form 

the basis for the formulation of digital health financing policies in hospitals [31,32]. 

 Based on these gaps, this study aims to analyse the cost-effectiveness of implementing 

telemedicine in the management of chronic diseases in hospitals. The CEA approach is combined 

with qualitative methods to understand the perceptions of hospital managers, HMIS teams, and EMR 

managers regarding implementation readiness. The results of this study are expected to provide a 

scientific basis for policymakers in developing efficient, sustainable telemedicine that is appropriate 

to the context of healthcare services in Indonesia. 

2 Methods  

This research method uses a mixed-methods design with a sequential explanatory approach, 

beginning with quantitative analysis and continuing with qualitative analysis. In the quantitative 

stage, a simulation-based cost-effectiveness analysis (CEA) was conducted, comparing the costs of 

conventional services with the estimated costs of implementing telemedicine using secondary data 

from the medical records of NCDs patients and standard rates based on the relevant Minister of 

Health Regulation (Permenkes) on INA-CBGs. This approach was used because telemedicine has 

not yet resumed operations after the COVID-19 pandemic, so empirical data on actual costs is not 

yet available. The simulation model allows researchers to estimate the potential cost efficiency that 

can be achieved if telemedicine services are reimplemented in hospitals.  

 The analysis was conducted by calculating the ICER using Microsoft Excel software in 

accordance with health economic analysis guidelines. Quantitative indicators included the number 

of NCDs patient admissions, inpatient costs based on INA-CBG, telemedicine programme 

investment and operational costs, and estimated savings from avoided inpatient costs. The 

qualitative stage was conducted through in-depth interviews with three hospital managers, the HMIS 

team, and EMR administrators to explore perceptions, barriers, and readiness for the implementation 

of telemedicine in the future. Qualitative analysis was conducted using a thematic approach 

following procedures to strengthen the interpretation of quantitative results and provide a relevant 

policy context for the development of telemedicine in hospitals.. 

 

 

3 Results And Discussion 

3.1 Quantitative Data: Cost-Effectiveness Analysis 

This study analyzed the cost-effectiveness of telemedicine implementation in chronic disease 

management using a Cost-Effectiveness Analysis (CEA) and qualitative exploration of stakeholder 

perceptions. A total of 1,682 outpatient visits for chronic diseases were recorded during the study 
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period, representing 561 unique patients and 183 hospitalizations. The quantitative results are 

presented in Table 1, showing the estimated impact of telemedicine implementation on 

hospitalization rates, costs, and efficiency for various non-communicable diseases (NCDs). 

 
Table 1. Impact of Telemedicine on Hospitalization Rates, Costs, and Efficiency 

Diagnosis 

  

Baseline 

Admission
s 

After 

Telemedicin
e 

Admission

s Avoided 

Program 

Cost (IDR) 

Incremental 

Cost (IDR) 

ICER 

(IDR/admissio
n avoided) 

Kidney 
Failure 

9 8 1 71,900,000 +62,900,000 62,900,000 

Type 2 
Diabetes 

8 7 1 34,400,000 +29,000,000 29,000,000 

Ischemic 
Heart 

6 5 2 27,200,000 +13,600,000 6,800,000 

Hypertension 4 4 ≈0.4 16,800,000 +15,200,000 ~37,000,000 

Ischemic 

Stroke 

5 5 0.5 19,400,000 +13,400,000 ~26,800,000 

Total/Averag

e 

183 → 

~164 

 19 169,700,00

0 

+134,100,00

0 

7,100,000 

 

 

 The results show an average ICER of IDR 7.1 million per admission avoided, indicating that 

telemedicine is cost-effective compared to conventional inpatient care, which costs around IDR 8–

12 million per admission. The most cost-effective outcome was found in ischemic heart disease 

(ICER IDR 6.8 million), followed by type 2 diabetes mellitus (ICER IDR 29 million). Although the 

program increased expenditure by IDR 134.1 million, this was offset by avoided hospitalizations 

and improved service efficiency, suggesting long-term cost savings. 

3.2  Qualitative Data: Stakeholder Perceptions 

Qualitative findings support these quantitative results. The thematic analysis (Figure 1) shows the 

relationship between data sources (hospital managers, HMIS team, and EMR administrators) and 

the main themes. Hospital managers were most associated with codes related to strategy, benefits, 

readiness, and obstacles, underscoring the importance of managerial leadership in telemedicine 

implementation. The HMIS and EMR teams were more related to technical aspects such as data 

recording, integration, security, and network stability. 

 

 

  

Fig. 1. Chart of Data Source-Main Theme Relationships 

Interview results identified five key themes: 
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a. Benefits: faster services, reduced queues, lower transmission risks, and cost/time 

savings. 

b. Readiness: trained human resources and EMR-HMIS integration since 2021, though 

infrastructure remains limited. 

c. Barriers: financing regulation gaps, poor network capacity, limited servers, and 

adaptation challenges. 

d. Solutions: improved network quality, HR training, third-party partnerships, and 

service socialization. 

e. Future plans: Ciremai Hospital aims to develop an integrated telemedicine application 

aligned with health digitalization trends. 

 Integrating both quantitative and qualitative findings, the CEA demonstrates that telemedicine 

is economically advantageous, particularly in ischemic heart disease, with a cost per avoided 

admission lower than conventional inpatient costs. The qualitative insights reveal that sustainability 

requires regulatory clarity, funding support, and improved infrastructure. These findings are 

consistent with global evidence that telemedicine reduces costs and enhances access but depends on 

managerial leadership and technological readiness. 

 In summary, telemedicine is relatively cost-effective and beneficial in managing non-

communicable diseases, especially ischemic heart disease and type 2 diabetes mellitus. However, 

its long-term success requires robust financing policies, adequate digital infrastructure, and ongoing 

capacity-building for healthcare personnel. Although the study is limited to one hospital and one 

semester, the evidence provides a valuable foundation for policy development and multicenter 

research to strengthen telemedicine’s role in Indonesia’s digital health transformation. 

4 Conclusion 

This study shows that simulating the implementation of telemedicine in chronic disease management 

has the potential to be cost-effective, as indicated by a lower ICER value compared to conventional 

hospitalisation costs, as well as its contribution to reducing the need for hospitalisation. In addition 

to direct cost efficiency, telemedicine also provides significant benefits in improving access to 

services, speeding up clinical processes, and reducing the logistical burden on patients. The success 

of implementation is highly dependent on synergy between hospital management, human resource 

readiness, and adequate technological infrastructure support. These findings provide scientific 

justification that telemedicine can be an effective strategy in the transformation of hospital health 

services in the digital era, as well as a basis for developing more sustainable service financing and 

governance models. This research opens up opportunities for the wider and multicentre application 

of telemedicine to generate more comprehensive evidence and strengthen its contribution to the 

efficiency of the national healthcare system. 

 Hospitals need to establish telemedicine as a chronic disease management strategy, supported 

by clear financing regulations, adequate digital infrastructure, and human resource training. 

Managerial leadership must encourage cross-unit coordination, while the government and financing 

parties are involved in joint funding. Multicentre research is recommended to evaluate the impact 

of telemedicine on cost efficiency and service quality.  
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