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ABSTRACT: The digitalization of health services is a key strategy to improve access,
quality, and efficiency of care in Banten Province, Indonesia, addressing challenges like
limited facilities, healthcare human resources and unequal access. This study aims to
formulate effective strategies for implementing digitalization to enhance health service
delivery, focusing on the readiness of health personnel. Utilizing a qualitative descriptive
method, primary data was collected through questionnaires and interviews, supplemented
by secondary data from regional planning documents and evaluations. The results
highlight uneven distribution of healthcare human resources and varying levels of digital
readiness among health facilities. Key challenges include inadequate infrastructure, limited
digital literacy, and the need for more comprehensive training and support for healthcare
human resources to ensure successful digital transformation. Limitation of the research

strongly highlights a critical shortage of technical support personnel as a primary

KEYWORDS: bottleneck impact to leaving a data gap regarding the precise quantitative deficit of IT
digitalization of health services; human resoutces across Banten Province. The recommendation tesearch conduct training
digital literacy; digital readiness; on the use of digital health technology and provide adequate incentives and facilities for

healthcare human resources; medical personnel and 1T personnel and allocate budget for the development of digital

B i . . . .
anten provinees health infrastructure for General Regions Hospitals and Community Health Centers.

1. INTRODUCTION
Background of Study

This Digital transformation is a key pillar in achieving the ideals of health services. In realizing the vision of a healthy, productive,
independent, and equitable Indonesian public health, the Ministry of Health (Kemenkes) works within the framework outlined
in the 2021-2024 Health Digital Transformation Blueprint document. The blueprint framework includes:

a. Individual Based Health Data Integration:Bringing together individual health data from multiple sources to provide a
complete picture of a patient’s health history, facilitating diagnosis and improving care. All data can be shared.

b. Simplification and Digitalization of Health Services: Adapting all aspects of health services to the digital era and
simplifying the input system based on the Electronic Medical Record System, thereby reducing the burden on medical
personnel in recording.

c. Development and Support of Health Innovation Ecosystem: Developing and providing ongoing support to the health
innovation ecosystem. Ensuring the role of the health innovation ecosystem in the framework of collaboration on

health technology transformation.
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One of the health problems in Indonesia today is fragmented health data due to the large number of applications and regulatory
limitations in data standardization and exchange. Based on the current mapping results, there are more than 400 health
applications developed by the central and regional governments. This condition makes health policies not fully based on
comprehensive data and health services are less efficient. Technological developments encourage the Indonesian Ministry of
Health to immediately carry out a digital transformation of health as a leap towards an increasingly advanced and equitable
Indonesian health sector. The Indonesian Ministry of Health has a vision to carry out digitalization in the health sector from
the beginning of life in the womb to integrated health services for elderly patients. This vision is stated in Regulation of the
Ministry of Health Number 21 of 2020 Concerning the Strategic Plan of the Ministry of Health for 2020-2024which has required
efforts to change the governance of health development which includes the integration of health information systems, research
and development.

Indonesia's digital health transformation is targeted to be able to produce human resources (HR) who are capable of analyzing
health data. This aims to formulate data-based policies in every health institution. In relation to the above, the Indonesian
Ministry of Health has formulated the 2024 Health Digital Transformation Strategy Blueprint which is based on the spirit of
realizing a Healthy Indonesia collaboratively with the entire ecosystem of health industry players in an Indonesia Health Services
(IHS) Platform called SATUSEHAT. The IHS Platform is a digital health ecosystem platform that provides data connectivity,

analysis, and services to support and integrate various health applications in Indonesia.

SATUSEHAT is a digital health platform that integrates individual health data between health service facilities (fasyankes) in
Indonesia. SATUSEHAT is the embodiment of the pillar of health technology transformation in the national health system.
Health Service Facilities (Fasyankes) have a role as the vanguard of services, they need to prepare themselves in carrying out
digital transformation. Fasyankes need to develop a comprehensive digitalization strategy and allocate adequate resources for
its implementation. Fasyankes must choose an Electronic Medical Record (EMR) system that suits their needs and integrate it
with clinical workflows. In the Use of Digital Technology, Fasyankes need to provide training to medical and non-medical staff
on how to use digital technology effectively and implement strict security measures to protect patient data from unauthorized

access.

In the 2025-2045 RPJPN document, Health development is faced with a demographic transition accompanied by increasing
population mobility, urbanization, epidemiological transition, and unhealthy lifestyles. This increases the burden of infectious
and non-infectious diseases, including health problems of the elderly and mental health. Unaffordable access to quality food
and unhealthy consumption patterns lead to micro and macro nutritional deficiencies, as well as excess nutrition. The health
system must be able to respond to various changes, technological advances, health shocks and the risk of a pandemic, and be
able to address the inequality of access to food, a healthy environment, health service facilities, medicines and medical devices,

medical personnel and health workers, and increase health financing capacity with mobilization and innovation of health

financing.
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Picture 1.National Priorities in the Health Sector in the 2025-2029 RPJMN Plan
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The image above represents the National Priority in the Health sector covering challenges and opportunities, the main targets
to be achieved and highlights of the Interventions to be carried out in the 2025-2029 period which are summarized in the Initial
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Draft of the 2025-2029 RPJMN. Public health services are one of the vital sectors in human development, which directly affects
the welfare of the community. In Banten Province, although there has been progress in terms of access and quality of health
services, there ate still various challenges that hinder the achievement of optimal health setvice equality. One of the main
challenges is the limited health facilities, the lack of medical personnel in remote areas, and the gap in the timely distribution of
health information. This can have an impact on the low quality of life of the community, which is reflected in the Human
Development Index (HDI) in the health sector which still needs to be improved (BPS Team, 2023).

Effective and efficient health services are one of the important factors in improving the quality of life of the community. In the
era of rapidly developing digitalization, the health sector is also facing significant transformation through the adoption of
information and communication technology. Digitalization in health services is expected to improve access, quality, and
effectiveness of services, as well as optimize health data management. One of the provinces that is trying to implement
digitalization in its service system is Banten Province. Banten, as one of the provinces with rapid population growth and
urbanization, faces major challenges in providing equitable and quality health services. According to data from the Central
Statistics Agency (BPS) of Banten Prxovince, the population of Banten in 2024 is estimated to reach more than 13 million
people.(BPS Team, 2024). This figure shows an increasing need for faster, more accessible, and integrated health services.
Therefore, digitalization of health services is a strategic step in responding to these challenges. The digitalization of health
services in Banten Province encompasses a wide range of initiatives, including the implementation of electronic medical records
(EMRYs), telemedicine services, technology-driven hospital management systems, and mobile health applications that facilitate
public access to healthcare information and services. These innovations have the potential to improve the efficiency,
accessibility, and quality of healthcare delivery. Broad implementation of digital health solutions remains hindered by persistent
obstacles. Primary impediments include inadequate technical infrastructure, disparities in digital accessibility across rural and

remote regions, and systemic reluctance to adopt new technologies among both clinicians and the general public.

According to data from the Central Statistics Agency (BPS Team, 2024), life expectancy in Banten Province stands at 70.9 years,
marginally under the national benchmark of 71.4 years. This difference reflects continuing disparities in the availability and
quality of healthcare services across the province, particularly in geographically isolated regions. Persistent barriers—including
remote location, high costs, and a shortage of facilities and personnel—prevent many individuals from accessing sufficient
healthcare. Enhancing public health services through digital integration offers a viable strategy to extend care to underserved

populations.

Improving the quality of Banten’s healthcare system relies significantly on integrating digital technologies, which streamline
service delivery and expand public access to health information. For example, telemedicine can be an effective tool to connect
patients with medical personnel, even in remote areas. In addition, health applications that can provide information on disease
prevention, medication reminders, and remote medical consultations can be a useful tool for the community in managing their
health. The use of an electronic data management system or Electronic Health Record (EHR) can also increase service efficiency

and reduce the potential for medical errors, by facilitating digital access to patient data at health facilities.

However, although the digitalization of health services has a lot of potential, its implementation in Banten Province also faces
several challenges. One of them is the uneven digital infrastructure, where not all areas in Banten have a stable internet network
to support digital services. In addition, there are still limitations in the capacity of human resources, both medical personnel
and the community, in utilizing this technology. According to a report from(Minister of Health Regulation No. 24 of 2022
Concerning Medical Records, nd), the gap in technological mastery among medical personnel and the community is still a
significant obstacle in the implementation of digitalization. Therefore, this study aims to formulate policy recommendations
and strategies in strengthening public services in the health sector through digitalization in Banten Province, by considering the
existing challenges and opportunities. The development of digital technology in the health sector offers great opportunities to
overcome these challenges. Digitalization of health services, such as the use of health applications, electronic-based hospital
information systems, and telemedicine, has the potential to increase the efficiency, accessibility, and quality of health services.
By utilizing technology, it is hoped that health services can become more accessible to the public, especially in areas that are
difficult to reach physically, and increase the capacity of the health system to serve more patients. Therefore, a study on
strengthening public health services through digitalization in Banten Province is important to find the right strategy to improve
the quality of health services in the area.
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Formulation of The Problem

The formulation of the problem in the study of improving public services in the health sector in Banten Province through
digitalization of health services, namely :

a.  What is an effective strategy in implementing digitalization of health services to improve access and quality of health
services in Banten Province, especially in terms of the readiness of medical personnel?

b. What are the challenges and inhibiting factors faced by Banten Province's medical personnel in implementing
digitalization of health services, and what solutions can be taken to overcome these obstacles in order to improve
public health services?

2. MATERIALS AND METHODS
2.1 Ten Human Resources for Health (HRH) theories and their impact on health digitalization services

The digital transformation of healthcare is intricately linked to various Human Resources for Health (HRH) theories that
elucidate the dynamics of technology adoption and implementation within health systems. The Diffusion of Innovation (DOI)
Theory posits that the adoption of new technologies, such as electronic health records (EHRs), is influenced by factors such as
perceived benefits and compatibility with existing workflows. In Mauritius, a study applying DOI found that healthcare workers'
readiness to adopt e-health technologies was significantly driven by expectations of improved efficiency and modernization of
healthcare management (Jeilani & Hussein, 2025). Analyzing implementation through the Technology—Organization—
Environment (TOE) framework demonstrates that technological infrastructure alone cannot guarantee digital health
integration; organizational culture and external environmental forces play an equally decisive role (Jeilani & Hussein, 2025).
Normalization Process Theory (NPT) builds on this by centering the behavioral dimension, demonstrating that systems like
electronic health records (EHRs) achieve long-term embedding only through the routine, shared efforts of clinical staff (May
et al,, 2007). Understanding the multi-faceted nature of digital health adoption relies on several established conceptual models.
For instance, the Social Ecological Model (SEM) illustrates how individual behaviors, interpersonal dynamics, organizational
norms, and broader policy environments collide to impact technology uptake (Sattlegger et al., 2025). Similarly, operationalizing
Learning Health Systems (LHS) requires a workforce skilled in translating clinical data into quality improvements (Reid et al.,
2024)—competencies routinely fostered through Health Systems Science (HSS) cutrricula covering healthcare economics,
policy, and clinical operations (Bartoletta & Starr, 2021). Finally, context-specific population adaptation is structured through
the applied framework of the Precede—Proceed Model.

Ultimately, organizational performance hinges on two core structural elements: acquiring necessary capital and specialized
knowledge—a core tenet of Resource Dependence Theory—and leveraging middle management to convert high-level strategy
into operational practice amid digital transformations. Simultaneously, applying the PAD Emotional State Theory underscores
the psychological dimension, demonstrating that healthcare professionals' feelings of pleasure, arousal, and dominance directly
shape their willingness to adopt and utilize new technologies (Heinsch et al., 2021). Actually, these theoretical perspectives

demonstrate that technical implementation in clinical settings depends ultimately on human capital and organizational culture.
3. MATERIALS AND METHODS

The qualitative descriptive method in this study includes a general description related to the readiness of Health Worker HR in
Banten Province. The data collected in this study are primary data and secondary data. Primary data were collected using a
questionnaire and supplemented by interviews with Regional Apparatus (PD) that supervise and manage health services.
Meanwhile, the secondary data needed are data related to regional planning documents, laws and regulations, monitoring and
evaluation results, and evaluation results of the implementation of digital transformation of health services in the Banten
Provincial Government. After the data is collected, it is compiled and data processing is catried out using Root Problem Analysis
and SWOT analysis to be interpreted and conclusions drawn regarding the digital transformation strategy of Banten Provincial
Health services to be used as a basis for formulating recommendations for implementing digital transformation of Banten

Provincial health services.
4. RESULTS AND DISCUSSION

In order to support the operational activities of health services in public hospitals, private hospitals, health centers
and primary clinics, it is necessary to be supported by reliable and professional health workers including doctors,
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nurses, midwives, pharmacists, and nutritionists. The distribution of health workers in Banten Province according
to district/city can be presented in the following table:

No. Regency/City DoctorNurse = MidwifePharmacy

1 Serang City 443 1,320 775 120

2 Cilegon City 487 1127 550 174

3 Tangerang City 1,743 4,528 1.207 464

4 South Tangerang City 2,036 3,687  1.207 398

5 Pandeglang Regency 228 990 1.201 54

6 Lebak Regency 315 1,497 1.385 119

7 Serang Regency 463 1,382 1,069 87

8 Tangerang Regency 2315  4.021 2.132 396
Amount 8,030 18,552 9,526 1,812

Table 1.Number of Health Workers by Regency/City in Banten Province, 2025
Source: (BPS Team, 2025)

Based on the table above, it can be stated that the number of health workers in all general hospitals, specialist
hospitals, community health centres and primary clinics in 8 (eight) regencies/cities in Banten Province, namely:
8,030 doctors, 18,552 nurses, 9,526 midwives and 1,812 nutritionists. The distribution of health workers in 8
regencies/cities in Banten Province also looks uneven, the largest number of health workers is in Tangerang Regency
with 2,315 doctors, South Tangerang City with 2,036 doctors and Tangerang City with 1,743 doctors, and the fewest
in Lebak Regency with 315 doctors and Pandeglang Regency with 228 doctors. Then for the largest number of nurses
in Tangerang City with 5,528 nurses, Tangerang Regency with 4,021 nurses, South Tangerang City with 3,687 nurses
and the smallest is Pandeglang Regency with 990 nurses. Meanwhile, the largest number of midwives is in Tangerang
Regency with 2,132 midwives, Lebak Regency with 1,385 midwives, and the smallest in Cilegon City with 550
midwives and Serang City with 775 midwives. Then, the largest number of nutritionists is in Tangerang City with
464 people, South Tangerang City with 398 people, Tangerang Regency with 396 people, while the smallest number
is Pandeglang Regency with 54 people and Serang Regency with 87 people.

If we look at the distribution of health workers in Banten Province, it is also not much different from the distribution
of hospital facilities where the distribution of health workers, including doctors, nurses, midwives and nutritionists
in 8 (eight) districts/cities is mostly concentrated in the eastern region, so that the western, northern and southern
regions of the distribution of health workers are relatively small. This is because development in the eastern region
is more advanced so that many health workers prefer the eastern region and of course it is also related to better
welfare. Medical personnel in the northern and southern regions are relatively few when compared to the eastern
region. In the future, an evaluation needs to be carried out and new policies need to be regulated so that the
distribution of health workers is carried out evenly and in balance between the eastern region and the western,
northern and southern regions, through the provision of adequate incentives.

Perception of Readiness for Implementing Digitalization of Health Services in the Aspect of Health Worker Human
Resources

The perception of the readiness of human resources (HR) in the community towards the digitalization of health
services in Banten Province reflects various aspects, ranging from the readiness of health workers to the challenges
faced in implementing digital systems. Based on the results of interviews at various health facilities, such as hospitals,
health centers, and clinics, it is clear that the adoption of technology in health services has experienced significant
development. However, challenges in terms of regulation, infrastructure, and HR readiness are still the main
obstacles in implementing optimal digitalization.

At General Region Hospitals Tangerang Selatan, the implementation of digitalization of health services has been
quite advanced with the implementation of the Hospital Information System (SIRS) and electronic medical records
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(RME). Although the system has been connected to BPJS (Social Security Assurance Agency) and Satu Sehat, there
are still technical obstacles in data integration and internet network stability. One of the main challenges is the
regulations that continue to change and do not fully support digitalization, including the ambiguity regarding Social
Security Assurance Agency claims for telemedicine services. In addition, the readiness of human resources at this
General Region Hospitals still needs to be improved through further training so that medical and administrative
personnel can optimize the available digital systems.

At Permata Hospital, the use of the Afisen-based hospital information system has covered various aspects of service,
including pharmacy and integration with Social Security Assurance Agency. However, the use of a system from a
third-party vendor faces obstacles in terms of system maintenance and response to requests for change. Although
expanding healthcare reach to out-of-town patients remains a key objective, the facility's telemedicine service is still
in its infancy and underperforming. This sub-optimal delivery stems largely from incomplete EMR integration,
ambiguous reimbursement procedures set by the Social Security Assurance Agency, and the inherent clinical limit
of virtual care—namely, its inability to replace in-person physical exams crucial for chronic disease management.

Asa Medika Clinic faces several operational hurdles in its transition toward digital healthcare. Primary among these
are recurring regulatory shifts and inconsistent policy communication from governing bodies. While the facility has
integrated electronic health records and an Al-driven registration platform to streamline operations, infrastructure
deficits—specifically unreliable network connection—frequently hamper digital service delivery, such as
telemedicine. Additionally, workforce adaptability presents a critical challenge; staff require continuous training and
professional development to keep pace with advancing platforms. Lastly, seamless patient care remains constrained
by a lack of system interoperability between private clinics and public health institutions.

The integration of digital technology into primary healthcare services is exemplified by South Tangerang City's
Health Center 1, which utilizes the Health Center Management Information System (SIMPUS). The system
integrates multiple service components, including patient registration, clinical services, and pharmacy management,
thereby improving workflow efficiency. In addition, SIMPUS has been integrated with both the Social Security
Assurance Agency system and the Satu Sehat platform, facilitating data exchange and strengthening coordination
across healthcare services.

The main obstacles faced are limited infrastructure, including inadequate network bandwidth and limited server
capacity. In addition, the number of I'T personnel in health centers is still very minimal, causing system management
to be less than optimal. Improving the competence of medical personnel in using digital systems is also still a
challenge, because not all health workers have adequate technological backgrounds.

Then, in the discussion conducted in the Forum Group Discussion (FGD) regarding the digital transformation of
health services in Banten, it was revealed that the readiness of human resources in facing digitalization still varies in
various health facilities. Several hospitals and health centers have adopted technology quite well, while others still
face obstacles in terms of regulation, infrastructure, and limited human resources. One of the main challenges
identified is the still low digital literacy among health workers and the community, which causes resistance to
changes towards a digital-based system. In addition, limited infrastructure in several areas, especially in remote
areas, is also an obstacle to the implementation of telemedicine and other technology-based services.

In conclusion, the readiness of human resources for digitalization of health services in Banten Province is still in the
development stage. Although there are efforts to adopt technology in health services, challenges such as regulations
that are not yet fully supportive, limited infrastructure, and low digital literacy are still the main obstacles. Therefore,
a more comprehensive strategy is needed to improve human resource readiness, including through continuous
training for health workers, improving digital infrastructure, and socializing the benefits of digitalization of health
services to the community. With the right approach, digitalization of health services in Banten can be an effective
solution in improving accessibility and quality of services for the wider community.
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Root Cause Analysis of Digitalization of Health Services Implementation in the Human Resources Dimension of
Health Workers

The medical and supporting Human Resources (HR) aspect plays an important role in the success of the digital
transformation of health services in Banten Province. The healthcare workforce encompasses both direct clinical
practitioners—such as physicians, nurses, midwives, and nutritionists—and non-clinical operational personnel,
including IT specialists and administrative staff who facilitate technology-driven care. In Banten Province, however,
geographical disparities in workforce distribution present a critical barrier. According to the Banten Provincial
Health Office, medical personnel are heavily concentrated in urban centers like South Tangerang, Serang, and
Tangerang City, leaving rural and remote districts such as Lebak and Pandeglang severely understaffed. This
workforce imbalance directly impedes equitable healthcare delivery and slows the regional adoption of digital health

innovations like telemedicine.

One of the main obstacles in implementing telemedicine is the lack of digital skills among medical and support
personnel. Although telemedicine technology has developed rapidly, many medical personnel have not been trained
to operate digital-based devices and platforms used in telemedicine. According to a report from the Indonesian
Ministry of Health, many medical personnel in areas outside Java, including Banten Province, require special
training in the use of technology to support remote services. Without adequate training, the use of technology in
remote medical consultations will be hampered, even though the devices and infrastructure are available.

In addition, limited training facilities for medical personnel in remote areas exacerbate this problem. Existing
training facilities are often only available in large cities or health education centres, which are not easily accessible
to medical personnel in rural areas. Data from the Central Statistics Agency (BPS) of Banten Province shows that
more than 60% of the total medical personnel in remote areas have not received adequate digitalization training. This
results in an inability to utilize digital technology for remote health services, which should be able to reduce the
inequality of access to health services.

In addition to training, low incentives are also a factor that worsens the distribution of medical personnel in Banten
Province. Many medical personnel choose to work in big cities with higher salaries and more complete facilities.
Data from the Banten Provincial Health Office shows that more than 40% of medical personnel in rural areas have
difficulty staying in the area due to low incentives and inadequate work facilities. Without adequate incentives, it will
be difficult to retain qualified medical personnel in remote areas, which ultimately hinders the implementation of
digital health services evenly.

To support the implementation of digitalization of health services in Banten Province, policies are needed that
support the training of medical human resources and increase incentives for medical personnel in remote areas. In
addition, collaboration between local governments, the central government, and the private sector in building digital
infrastructure and training is very important. A report from the Indonesian Telemedicine Association (ATMI)
suggests that providing a user-friendly telemedicine platform and intensive training for medical personnel
throughout Banten can be the first step to realizing equal access to digital health. This effort must be accompanied
by improvements in incentive policies so that medical personnel are interested in working and staying in areas that
need it, including in the implementation of telemedicine.

In the implementation of digitalization of health services in Banten Province, the aspect of medical and supporting
HR (Human Resources) plays a crucial role in ensuring a smooth transition and successful implementation of
technology in the health sector. Although technological developments are increasingly rapid, problems with medical
and supporting HR can hinder the effective use of the technology. The following are 5 main problems in the aspect
of medical and supporting HR in the implementation of digitalization of health services in Banten Province:

a. Limited Number of Medical and Support Personnel
Banten Province is facing a shortage of medical personnel, including doctors, nurses, and other health
workers, especially in remote or rural areas. The limited number of medical personnel available can hamper
the adoption of digital technology, because they are already burdened with dense routine work. In fact, there
are still many health workers who have other duties, such as IT personnel who also work as program staff
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and IT personnel are usually assigned only one person without being supported by other IT personnel as a
backup if the IT personnel concerned is unable to attend to carry out their duties. This also makes training
on the use of new technology difficult to carry out effectively.

b. Lack of Digital Training and Competence among Medical Personnel
One of the main problems faced by Banten Province in implementing digitalization of health services is the
lack of training and digital competence among medical personnel. Many medical personnel in Banten
Province, especially in remote areas, do not yet have the skills to use digital technology to provide health
services, such as telemedicine platforms, electronic medical record systems, and other health applications.
Based on data from the Banten Provincial Health Office, around 35% of medical personnel in rural areas
have not received training related to the use of information and communication technology (ICT) in medical
practice. This hampers the implementation of telemedicine and limits the quality of digital-based health
services.

c. Shortage of Medical Personnel in Remote Areas
A major challenge in establishing digital health services in remote areas of Banten Province is the limited
availability of healthcare personnel. Although telemedicine has the potential to improve access to healthcare,
its successful implementation still depends on the presence of an adequate health workforce. Data from the
Central Statistics Agency (BPS) indicate a substantial imbalance in the distribution of healthcare personnel
across the province. More than 60% of healthcare workers are concentrated in urban areas, particularly South
Tangerang City, Tangerang City, and Serang, while remote districts such as Pandeglang and Lebak
continue to experience shortages of medical staff. This uneven distribution limits the capacity of these areas
to support telemedicine services, as the shortage of qualified healthcare personnel constrains the operation
and sustainability of digital health systems.

d. Challenges in Improving Motivation and Incentives for Medical Personnel
Rural healthcare workers across Banten Province broadly resist digital health adoption, primarily due to
uncompensated labor and a lack of institutional backing. Although telemedicine usage has expanded
regionally, most rural clinicians remain committed to traditional face-to-face consultations. The reluctance
reflects an asymmetrical effort-to-reward dynamic: personnel report that managing digital workflows adds
to their duties without delivering higher pay, recognition, or municipal support. Local statistics reflect this
trend, with Banten Provincial Health Office data showing routine telemedicine usage among rural staff at
under 20%. Sustained expansion of digital care will ultimately require formal policy interventions that align
technological workflows with clear financial and professional incentives.

e. Digital Knowledge Gap Between Medical Personnel in Cities and Remote Areas
Regional variation in digital competency among healthcare workers constitutes a critical challenge within
Banten Province. While clinicians in urban municipalities—namely South Tangerang and Tangerang City—
leverage greater access to modern infrastructure and continuous educational initiatives, those in peripheral
regions face persistent disparities in technology integration and capacity building. In contrast, medical
personnel in remote or border areas often do not have the same access, either in terms of training or technical
support. This has the potential to create disparities in the quality of digital health services provided to the
community, because medical personnel in remote areas have more difficulty in utilizing telemedicine
platforms or other digital-based health systems.

Based on the main problems above, then one main problem is determined as a priority to find a solution or way out
through the analysis of the cause of the problem. Furthermore, from the results of the analysis of the cause of the
problem, one of the most significant is selected to carry out the root cause analysis. To obtain solutions and solving
strategies, the results of the root cause analysis are then carried out by a SWOT analysis as follows:
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Table 2.Identification of Root Causes and SWOT Analysis of Digital Transformation of Banten Province Health Services
(Health Worker and Supporting Human Resources Dimensions)

PROBLEM Limited and Uneven Distribution of Medical and Support Personnel
CAUSE OF THE Inequality in the Distribution of Medical Personnel in the West, North,

PROBLEM South and East Regions

Lack of Digital T
Limited Suppor
Lack of incent

CAUSE OF THE FACTORS CAUSING THE MAIN FACTORS & ROOT SWOT ANALYSIS OF ROOT PROBLEMS
PROBLEM PROBLEM PROBLEMS

Inequality in | e Lack of | Key Factors Strengths (Strengths):

the Incentives  and h

Distribution Facilities for |lack of Incentives and
of Medical Medical Facilities for Medical
1 in 1 in the 1 in the

the Northern, Northern and | and Northern Regions.
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Problems in the aspect of medical and supporting human resources in the implementation of digitalization of health
services in Banten Province include the lack of digital training for medical personnel, limited number of medical
personnel in the northern and southern regions, lack of support personnel trained in technology, lack of incentives
for technology adoption, and the digital knowledge gap between medical personnel in cities and remote areas. To
overcome these problems, Banten Province needs to accelerate technology training for medical and supporting
personnel, increase incentives, and strengthen the distribution of medical personnel to remote areas. By improving
this aspect of human resources, it is hoped that the digitalization of health services in Banten Province can run more
effectively and evenly.

The digital transformation of health services in Banten Province plays a vital role in improving the quality, efficiency,
and accessibility of healthcare delivery across the region. The adoption of digital technologies, such as integrated
health information systems, Electronic Medical Records (EMRs), and telemedicine platforms, enables healthcare
providers to deliver faster, more accurate, and more efficient services. These technologies are particularly valuable
for expanding access to healthcare in underserved areas, including the northern and southern regions of Banten.
Furthermore, the integration of health data through real-time information systems supports evidence-based decision-
making, strengthens transparency, and enhances the capacity of health authorities to respond promptly to emerging
public health challenges.
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The execution of digital health strategies in Banten relies heavily on cross-sector coordination among local
government bodies, medical centers, community groups, and technology suppliers. Establishing a multi-stakeholder
governance council—consisting of state officials, health system administrators, and IT specialists—is critical to
guide policy creation, direct deployment, track outcomes, and resolve implementation roadblocks. Concurrently,
upskilling healthcare workers through ongoing professional development is essential to ensure proficiency with
Electronic Health Records (EHR) and telehealth platforms, while maintaining rigorous data privacy standards.
Finally, targeted outreach campaigns are necessary to enhance digital health literacy, foster public trust in platform
security, and promote service adoption across local communities.

To sustain digital health transformation across Banten Province, continuous funding must go toward foundational
infrastructure—namely robust internet, secure I'T networks, and updated medical technologies. Equally important
is a solid legal framework that safeguards patient privacy, enables system interoperability, and enforces safety
standards in digital care delivery.

Through these strategies and steps, Banten Province can achieve successful digital transformation in health services,
improving the quality and equality of access to health services throughout the region. The strategies that must be
carried out in Preparing Health Workers as supporters of the implementation of digital transformation of Banten
Province's health services are as follows:
a. Conduct training on the use of digital health technology and provide adequate incentives and facilities for
medical personnel and IT personnel to accelerate their distribution to the northern and southern regions of
Banten.
b. Allocate budget for the development of digital health infrastructure for General Region Hospitals and
Community Health Centers, especially in the northern and southern regions of Banten.

By implementing the strategies above, Banten Province is believed to be able to realize a digital transformation in
health services that not only improves the quality of service, but also accelerates equal access to health for the entire
community, especially in the northern and southern regions of Banten.

4. CONCLUSION
Conclusion

Banten Province needs more coordinated and planned efforts to improve the quality of better health services for the entire
community. To that end, the digital transformation strategy in health services must be directed at improving technology
infrastructure, integrating health application systems, and optimizing the use of telemedicine. Support from various parties,
including the government, medical personnel, the business world and the community, is very important to create an inclusive,
affordable and equitable health service system throughout Banten Province. Based on the analysis presented in the previous
chapter, it can be concluded that:

a.  The distribution of health workers in hospitals, health centers and primary clinics consisting of 8,030 doctors, 18,552
nurses, 9,526 midwives and 1,812 pharmacists is uneven between the western, eastern, northern and southern regions,
resulting in significant disparities in health services in the northern and southern regions. This is due to the tendency
of health workers to prefer working in the western and eastern regions which have better facilities and welfare.

b. The availability of IT personnel to support the implementation of digital health services in the Provincial Health
Office, District/City Health Office, hospitals, health centers, ptimary clinics, Department of Communication and
Information Service, and Banten Provincial Social Security Assurance Agency Health is very limited. So that most of
them are still held by the program section and only have 1 (one) IT personnel without any backup/resetve if at any
time the personnel concerned is assigned not to be there;

c. The understanding of digital literacy among some health workers and the community using health services is still low
due to the lack of education and socialization. So that it becomes a challenge in implementing digitalization of health

services in Banten Province.
Limitation

The interpretations in this study must be evaluated alongside several methodological and contextual constraints. Several

limitations should be considered when interpreting the findings of this study. The qualitative interviews were conducted

340
Natural Resources for Human Health (NRFHH)

https://nrfhh.com



Natural Resources for
Human Health

elSSN: 2583-1194

primarily in relatively well-developed urban areas, particularly South Tangerang. As a result, the study may not fully reflect the
workforce shortages and infrastructure limitations that continue to affect more remote districts, including Lebak and
Pandeglang. The policy environment also presented a challenge, as repeated revisions to regulations related to SATUSEHAT
integration, Electronic Medical Record (EMR) implementation, and BPJS telemedicine reimbursement introduced uncertainty
that influenced healthcare providers throughout the study period.

A primary constraint of this study involves the scope of official labor metrics. While qualitative interviews repeatedly highlighted
technical support deficits as a core operational bottleneck, regional workforce registries predominantly monitor clinical roles—
including physicians, nurses, midwives, and nutritionists—to the exclusion of IT specialists. Consequently, the lack of
standardized quantitative indicators obscures the true extent of I'T staffing shortages across Banten Province, exposing a distinct
gap in the empirical literature.

Recommendation

Based on the research results presented, several important recommendations can be drawn up as a follow-up to policy makers,

namely regarding the readiness of health worker human resources through:

a.  Conduct training on the use of digital health technology and provide adequate incentives and facilities for medical
personnel and IT personnel to accelerate their distribution to the northern and southern regions of Banten.
b. Allocate budget for the development of digital health infrastructure for General Regions Hospitals and Community

Health Centers, especially in the northern and southern regions of Banten.
ACKNOWLEDGEMENTS

The authors express their gratitude to the regional government bodies and Regional Apparatus (PD) of Banten Province for
supervising, managing, and facilitating the data collection process for this study. Sincere appreciation is extended to the
administrators, medical professionals, and IT staff at General Region Hospitals Tangerang Selatan, Permata Hospital, Asa
Medika Clinic, and Health Center 1 in South Tangerang City for sharing their valuable perspectives during the interviews and
Forum Group Discussions (FGD). We also acknowledge the Central Statistics Agency (BPS) of Banten Province and the
Indonesian Ministry of Health for providing the vital regional planning documents, statistical figures, and health evaluations

that served as the secondary foundation for this research.

AUTHOR CONTRIBUTIONS

Ardy Firman Syah: Conceptualization, Investigation.

Rosidah: Methodology, Laboratory Analysis.

Sarman Paul Lumbantobing: Data Curation, Formal Analysis.

Yunia Rahayuningsih, Wahyuni: Supervision, Writing—Review & Editing.
CONFLICT OF INTEREST

The authors declare that there is no conflict of interest.

REFERENCES

[1] Adamovsky, V. I, Chornenka, D. S., Fonaryuk, O. U., & Pohoryelova, Z. (2023). SOMATIC (PERSONAL) HUMAN
RIGHTS: THE RATIO OF MEDICAL AND LEGAL CATEGORIES. Wiadomosci Lekarskie (Medical Advances),
76(3), 651-655. https:/ /doi.org/10.36740/WLek202303131

[2] Afolabi, A., Fernando, S., & Bottiglieri, T. (2018). The effect of organisational factors in motivating healthcare
employees: a systematic review. In British Journal of Healthcare Management (Vol. 24).

[3] Alfajri, A., Sutedjo, M. B. D., & Kumala, A. A. (2024). Workload Indicator Staffing Need (WISN) as a Method for
Analyzing Clinic Health Personnel Needs in Surakarta. Media Publikasi Promosi Kesehatan Indonesia, 7(7), 1854—1862.
https://doi.otg/10.56338 /mppki.v7i7.5292

[4] Bartoletta, K. M., & Starr, S. R. (2021). Health Systems Science. Advances in Pediatrics, 68, 1-19.
https://doi.otg/10.1016/j.yapd.2021.05.001

341
Natural Resources for Human Health (NRFHH)

https://nrfhh.com



Natural Resources for
Human Health
elSSN: 2583-1194

5]

[10]

[11]

[12]

[13]

[14]

Boldizhar, S., Nechiporuk, K., Panov, A. V., & Kopcha, N. V. (2023). ETHICAL EXPERTISE OF BIOMEDICAL
RESEARCH AS A WAY OF HUMAN RIGHTS PROTECTION. Wiadomosci Lekarskie (Medical Advances), 76(3),
656—661. https://doi.org/10.36740/W1Lek202303132

BPS Team. (2023). Human Development Index of Banten Province 2023.
https://banten.bps.go.id/id/pressrelease/2023/12/01/753 /indeks-pembangunan-manusia--ipm--provinsi-banten-
tahun-2023.html

BPS Team. (2024). Banten Province in Figures 2024.
https:/ /banten.bps.go.id/id/publication/2024/02/28/¢9b15¢76302d4876c37£60be/ provinsi-banten-dalam-angka-
2024.html

BPS Team. (2025). Banten Province in Figures 2025.
https:/ /banten.bps.go.id/id/publication/2025/02/28/3308511080de4cb42086c9a8/ provinsi-banten-dalam-angka-
2025.html

Cruz-Gomes, S., Amorim-Lopes, M., & Almada-Lobo, B. (2018). A labor requirements function for sizing the health
workforce. Human Resoutces for Health, 16(1). https://doi.org/10.1186/5s12960-018-0334-4

Dongyi, H. (2011). International Conference on Management and Service Science : MASS, Aug. 12-14, 2011, Wuhan,
China. City College of Dongguan University of Technology.

Grechukha, Y. O., Gnyloskurenko, G. V., Lapii, F. 1., & Volokha, A. P. (2023). DETERMINANTS OF VACCINE
HESITANCY AMONG PARENTS IN KYIV. Wiadomosci Lekarskie (Medical Advances), 76(3), 527-533.
https://doi.org/10.36740/WLek202303110

Heinsch, M., Wyllie, J., Catlson, J., Wells, H., Tickner, C., & Kay-Lambkin, F. (2021). Theories Informing eHealth
Implementation: Systematic Review and Typology Classification. Journal of Medical Internet Research, 23(5), ¢18500.
https://doi.otg/10.2196/18500

Jeilani, A., & Hussein, A. (2025). Impact of digital health technologies adoption on healthcare workers' performance
and workload: perspective with DOI and TOE models. BMC Health Services Research, 25(1), 271.
https://doi.org/10.1186/512913-025-12414-4

Keretsman, A. O., Ryngach, N. O., Rohach, 1. M., & Slabkiy, G. O. (2023). MOTIVATION THEORIES AS THE
KEY TO MANAGEMENT OF MEDICAL STAFF. Wiadomosci Lekarskie (Medical Advances), 76(3), 662—667.
https://doi.otg/10.36740/WLek202303133

Kim, J., Jang, J., Kim, B., & Lee, K. H. (2022). Effect of the PRECEDE-PROCEED model on health programs: a
systematic review and meta-analysis. Systematic Reviews, 11(1), 213. https://doi.org/10.1186/513643-022-02092-2
May, C., Finch, T., Mair, F., Ballini, L., Dowrick, C., Eccles, M., Gask, L., MacFarlane, A., Murray, E., Rapley, T', Rogers,
A., Treweek, S., Wallace, P., Anderson, G., Burns, J., & Heaven, B. (2007). Understanding the implementation of
complex interventions in health care: the normalization process model. BMC Health Services Research, 7(1), 148.
https://doi.otg/10.1186/1472-6963-7-148

Mandell, G. A., Keating, M. B., & Khayal, I. S. (2022). Development of a Visualization Tool for Healthcare Decision-
Making using Electronic Medical Records: A Systems Approach to Viewing a Patient Record. SysCon 2022 - 16th
Annual IEEE International Systems Conference, Proceedings. https://doi.org/10.1109/SysCon53536.2022.9773819
Milenova, M., Thusini, S., Gronholm, P. C., & Salisbury, T. T. (2025). Exit strategies for health interventions in low-
and middle-income countries: a systematic review. In BMC Global and Public Health (Vol. 3, Issue 1). BioMed Central
Ltd. https://doi.org/10.1186/s44263-025-00182-6

Mitsel, A., Shilnikov, A., Senchenko, P., & Sidorov, A. (2021). Enterprise compensation system statistical modeling for
decision supportt system development. Mathematics, 9(23). https://doi.org/10.3390/math9233126

Minister of Health Regulation no. 24 of 2022 Concerning Medical Records.

Murphy, G. T., MacKenzie, A., Alder, R., Langley, J., Hickey, M., & Cook, A. (2013). Pilot-testing an applied
competency-based approach to health human resources planning. Health Policy and Planning, 28(7), 739-749.
https://doi.org/10.1093 /heapol/czs115

Pohorilyak, R. Y., Zheliznyak, A. V, & Feger, O. V. (2023). IMPACT OF DISTANCE EDUCATION ON
STUDENTS’ HEALTH. Wiadomosci Lekarskie (Medical Advances), 76(3), 640—644. https://doi.org/10.32689/2663-
067

342

Natural Resources for Human Health (NRFHH)
https://nrfhh.com



Natural Resources for
Human Health
elSSN: 2583-1194

(23]

[24]

[25]

[20]

(27]

28]

[29]

[30]

[31]

[32)

Qin, X., Huang, Y. N., Hu, Z., Chen, K., Li, L., Wang, R. S., & Wang, B. L. (2023). Human resource management
research in  healthcare: a big data bibliometric study. Human Resources for Health, 21(1).
https://doi.org/10.1186/512960-023-00865-x

Rajaei, Z., Banihashemi, S. A., & Khalilzadeh, M. (2023). Identifying and Prioritizing Service Compensation Factors
Influencing Nurses’ Motivation: Application of Hybrid Fuzzy DEMATEL-BWM Method. Fudan Journal of the
Humanities and Social Sciences, 16(1), 63—88. https://doi.org/10.1007/s40647-022-00362-w

Regulation of the Ministry of Health Number 21 of 2020 Concerning the Strategic Plan of the Ministry of Health for
2020-2024.

Reid, R.J., Wodchis, W.P., Kuluski, K., Lee-Foon, N.K., Lavis, ].N., Rosella, L..C., & Desveaux, L. (2024). Actioning the
Learning Health System: An applied framework for integrating research into health systems. SSM - Health Systems, 2,
100010. https://doi.org/10.1016/j.ssmhs.2024.100010

Sattlegger, L., Nitschke, L., & Stief3, I. (2025). Conceptualizing social-ecological practices. Environmental Sociology, 1—
12. https://doi.otg/10.1080/23251042.2025.2473172

Stanimirovi¢, D., & Brinovec, R. P. (2023). MANAGEMENT OF HEALTH CARE WORKFORCE:
CONCEPTUALIZING A STRUCTURAL MODEL OF HUMAN RESOURCE PLANNING IN HEALTHCARE
IN SLOVENIA. Management (Croatia), 28(1), 29—43. https://doi.org/10.30924/mjcmi.28.1.3

Sukhan, V. S., Antalovtsi, O. V., & Pylyp, V. V. (2023). THE BASIS FOR PROVIDING QUALITY MEDICAL
SERVICES AT THE STAGE OF REHABILITATION TREATMENT FOR PATIENTS WITH ASTHMA.
Wiadomosci Lekarskie (Medical Advances), 76(3), 481-486. https://doi.otg/10.36740/WLek202303103

Tripathy, J. P., Goel, S., & Kumar, A. M. V. (2016). Measuring and understanding motivation among community health
wotkers in rural health facilities in India-a mixed method study. BMC Health Services Research, 16(1), 1-10.
https://doi.org/10.1186/512913-016-1614-0

Wilson, C. D., & Balasundaram, S. (2024). Agile HR-Based Employee Management Practices for Improving Hospital
Service  Delivery.  International — Research  Journal —of  Multidisciplinary  Scope,  5(2),  636—651.
https://doi.otg/10.47857 /irjms.2024.v05i02.0593

Yusupova, D. G., Zimin, A. A., Girzhova, I. N, Baydina, E. V., Trifonova, O. V., Suponeva, N. A., Tsvetkova, E. A,
& Titkova, Y. S. (2024). Motivation of administrative and medical personnel in medical organization: similarities and
differences. Profilakticheskaya Meditsina, 27(2), 15-21. https://doi.org/10.17116/profmed20242702115

343

Natural Resources for Human Health (NRFHH)
https://nrfhh.com



