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Abstract

The rising demand for quality nutrition services and increasing burden of
NCDs contrast with Indonesia’s limited adoption of Al in primary
healthcare, underscoring the need to explore Al-driven policies to
enhance nutrition service delivery in resource-constrained settings. This
study examines how Al-based digital health policies can improve the
efficiency and quality of nutrition services and identifies barriers that
hinder their implementation. A total of 42 articles were reviewed using a
framework encompassing three major dimensions: digital system
readiness, digital competency of health workers, and robustness of
health data governance. The review identified three central challenges:
(1) inadequate digital system reliability, which limits the optimal use of
Al in primary healthcare facilities; (2) insufficient digital literacy among
nutrition personnel and patients, which reduces the effectiveness of Al-
based tools; and (3) the absence of clear regulations to ensure health
data protection, system interoperability, and ethical Al use. This study
contributes new insights by highlighting Al-based nutrition services as
an emerging field that requires greater attention in Indonesia’s digital
health transformation. The findings underscore the need for stronger
policies aimed at enhancing digital infrastructure, improving digital
competencies among healthcare workers, and establishing clear
regulatory frameworks to ensure the safe and effective use of Al in
nutrition services in primary healthcare settings.

Keywords: Artificial Intelligence, Digital Health Policy,
Services, Primary Healthcare, Indonesia

Nutrition

Abstrak

Peningkatan permintaan akan layanan gizi berkualitas dan beban
penyakit tidak menular (NCD) yang semakin berat bertolak belakang
dengan adopsi kecerdasan buatan (Al) yang masih terbatas di sektor
kesehatan primer di Indonesia, menyoroti perlunya mengeksplorasi
kebijakan berbasis Al untuk meningkatkan penyampaian layanan gizi di
lingkungan dengan sumber daya terbatas. Studi ini meneliti bagaimana
kebijakan kesehatan digital berbasis kecerdasan buatan (AI) dapat
meningkatkan efisiensi dan kualitas layanan gizi, serta men gidentifikasi
berbagai hambatan dalam penerapannya. Penelitian ini meninjau 42
artikel menggunakan kerangka kerja yang mencakup tiga aspek utama,
yaitu kesiapan sistem digital, keterampilan tenaga kesehatan, dan tata
kelola data kesehatan. Hasil tinjauan menunjukkan adanya tiga
permasalahan besar: pertama, sistem digital yang belum cukup andal
sehingga penerapan Al sulit dilakukan secara optimal di fasilitas
kesehatan tingkat dasar; kedua, rendahnya literasi digital di kalangan
tenaga gizi dan pasien yang menghambat pemanfaatan alat berbasis Al;
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dan ketiga, ketiadaan regulasi yang jelas untuk melindungi data
kesehatan, menjamin interoperabilitas antar sistem, serta memastikan
penggunaan Al yang etis dan bertanggung jawab. Studi ini memberikan
kontribusi baru dengan menyoroti bahwa layanan gizi berbasis Al
merupakan bidang yang masih baru dan membutuhkan perhatian lebih
dalam transformasi kesehatan digital di Indonesia. Temuan ini
menegaskan perlunya kebijakan yang lebih kuat untuk meningkatkan
keandalan sistem digital, memperkuat kemampuan digital tenaga
kesehatan, serta membangun aturan yang jelas agar penggunaan Al
dalam layanan gizi di fasilitas kesehatan primer dapat berlangsung
secara aman, efektif, dan berkelanjutan.

Kata Kunci: Kecerdasan Buatan, Kebijakan Kesehatan Digital, Layanan

Gizi, Pelayanan Kesehatan Primer, Indonesia

Introduction

Recent literature highlights a strong conceptual
connection between digital transformation in
the healthcare sector, the increasing demand for
high-quality nutrition services, and the strategic
role of Al-based policies in strengthening
primary health care. Salinari et al. (2023) and
Saif-Ur-Rahman et al. (2023) emphasized that
Al can improve diagnostic accuracy, service
efficiency, and the capacity of healthcare
workers, making it a relevant solution for
countries facing persistent resource constraints.
Other studies have emphasized that nutrition
services are central to preventing and managing
noncommunicable diseases (NCDs), especially
given that a substantial portion of the global
disease burden is associated with unhealthy
dietary patterns (Farhat et al., 2024).

In the Indonesian context, empirical
findings, such as the continued reliance on
manual record-keeping in primary healthcare
facilities (Craig et al., 2021), illustrate a gap
between the growing need to adopt advanced
technologies such as Al and the actual capacity
of local health systems. Collectively, these
studies justify the need to examine how Al-
based digital health policies can enhance the
quality and efficiency of nutrition services in
primary healthcare settings, particularly in
infrastructure-limited regions such as Aceh,
Indonesia. This focus is highly relevant, as
nutrition services sit at the intersection of
digital health transformation, primary care
strengthening, and NCD prevention, three major
priorities in global and national health agendas.

Previous studies have explored the
potential of Al to improve medical diagnosis,

patient data management, and decision-making
processes in healthcare (Nguyen & Voznak,

2024). However, despite its recognized
potential, the implementation of Al in
developing  countries  remains  limited,

particularly in nutrition services at the primary
health care level. Gap analyses reveal that
although some high-income countries have
adopted Al for health service delivery, its
application in developing nations, such as
Indonesia, is still lagging. Barriers include
inadequate technological infrastructure, limited
human resource capacity, and regulatory
challenges (El-Tallawy et al., 2024).

This research is essential for addressing
these gaps and supporting the development of
Al-based digital health policies relevant to
Indonesia. This study aims to explore how Al-
driven digital policies can improve nutrition
service delivery at the primary healthcare level,
while considering existing challenges and
potential implementation strategies. In addition,
this study seeks to strengthen the evidence base
regarding the benefits of Al for enhancing
nutrition service quality and operational
efficiency in primary healthcare settings
(Sheikh etal., 2021).

The novelty of this study lies in its specific
focus on integrating artificial intelligence into
the management of nutrition services in
Indonesia, an area that has received limited
attention in both regional and global literature.
Existing research in developing countries
largely focuses on Al applications for clinical
diagnostics, infectious disease surveillance, and
decision support systems. Discussions on the
use of Al for nutrition service management,
particularly within the framework of digital
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health policy, remain scarce. Thus, this
narrative review provides added value by
offering a contextualized and evidence-based
analysis of the opportunities and challenges
associated with adopting Al to improve
nutrition services in Indonesia’s primary
healthcare system.

Although the initial aim, to explore how
Al-based digital policies can improve nutrition
services,”is appropriate, it remains broad and
lacks a well-defined analytical structure.
Therefore, the objective was refined to better
capture the dimensions under investigation. In
this study, the aim was reformulated as follows:
to examine the mechanisms, policy levers, and
system-level factors that enable the effective
integration of Al into nutrition service
management at the primary healthcare level in
Indonesia, and to identify the contextual
barriers, facilitators, and implementation
pathways that can inform evidence-based
digital health policy development.

Methods

The PRISMA flow diagram used in this study
outlines the systematic process followed to
assess the impact of Al-based digital health
policies on the efficiency and quality of nutrition
services at the primary-care level. This
approach adheres to the principles of the
Systematic Literature Review (SLR), a well-
established methodology designed to minimize
bias and enhance transparency through the
systematic  identification, screening, and
evaluation of relevant studies (Dick-Sagoe et al.,
2021).

In addition to the structured SLR process,
this study incorporates a narrative review
component to provide a deeper contextual
interpretation of the selected evidence. Through
narrative synthesis, the findings are organized,
compared, and critically examined to highlight
thematic patterns, methodological variations,
and knowledge gaps—particularly regarding
the role of Al in strengthening nutrition service
delivery in low- and middle-income countries.
This combined methodology allows for the
systematic mapping of the existing evidence
base while offering a nuanced understanding of

how Al-driven digital health policies can be
implemented effectively within Indonesia’s
primary healthcare system.

Identification Phase

The first stage, record identification, involved
searching for relevant studies in the Scopus
database using the keyword “healthcare service
improvement.” Initially, 67 records were
identified.

During pre-screening, several records
were excluded for specific reasons: 31 records
were removed because they did not fall within
the predefined publication window of 2020-
2025; 5 records were excluded due to
ineligibility  flagged by automated tier-
classification tools (Q1-Q4); and 4 records were
removed for lacking abstracts, which are
essential for determining preliminary relevance.
As a result, 27 records were retained for further
review (Alfiero, Brescia, & Bert, 2021).

Screening Phase

In the screening phase, the 27 retained records
were examined for relevance to the research
question, particularly their focus on Al in
healthcare and nutrition policies at the primary-
care level (Luo et al.,, 2024). All 27 records met
the inclusion criteria and were considered
potentially relevant.

These records were then sought for full
retrieval; however, 21 could not be accessed
because of subscription restrictions, non-digital
availability, or publication format limitations.
The remaining six records were successfully
retrieved and moved to the eligibility
assessment phase (Andersson, 2024).

Eligibility Phase

During the eligibility assessment, the six
retrieved studies were evaluated in detail
against the predefined inclusion criteria. The
objective was to determine whether each study
provided substantive evidence related to Al-
based digital health policies and their influence
on the efficiency and quality of nutrition
services in primary healthcare settings (Jessup
et al.,, 2020). After a thorough evaluation, none
of the studies were excluded, and all six were
deemed suitable for final inclusion.
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Prisma Reporting: Literature Analysis Of Ai-based Digital Health Policies ©On The Efficiency And Quality Of Mutrition Services At The

Primary Care Level
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Figure 1. PRISMA model in literature review studies

Inclusion Phase

The six eligible studies from the Scopus database
were supplemented by three additional studies
identified through manual searches and external
sources. These additional studies were assessed
using the same criteria and were found to be
eligible. Consequently, nine studies formed the
final evidence base for this review (Alshammary
etal, 2021).

These studies provide a comprehensive
overview of how Al integration can influence the
efficiency and quality of primary-level nutrition
services.

Thematic Synthesis Approach

A limitation of the earlier version of this section
was the absence of details regarding how the
findings were synthesized across the included
studies. To address this, the present study
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employs a thematic synthesis approach. Key
concepts from the nine selected studies were
systematically coded, categorized into thematic
clusters, and integrated into broader analytical
patterns. This process enabled the identification
of recurring themes related to Al integration,
service efficiency, data governance, and
improvements in the quality of healthcare.

Throughout the review, the methodology
adhered to the PRISMA 2020 standards to
ensure transparency, reproducibility, and
methodological rigor. The systematic and
thematic processes ensured that only the most
relevant and high-quality studies were included,
providing a robust evidence base for
understanding the role of Al in transforming
nutrition services within primary healthcare
settings (Kmentt et al., 2021; Nieto et al,, 2023).
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Result and Discussion

Empirical Data and Analysis on Digital Health
in Nutrition Services

Understanding these barriers requires empirical
data from Indonesia and other developing
countries (Theopilus et al, 2025). Table 1
summarizes the thematic distribution of the
findings concerning digital health-related
barriers and benefits.

Table 1. Distribution of findings

This quantitative summary (Table 2)
enhances the transparency of how themes were
identified across the evidence base of the review.
These findings highlight the critical policy
considerations that must be addressed to
optimize  digital health  implementation
(Mwogosiet al.,, 2025).

Thematic Area

Number of Studies Representative Regions

Supporting
Infrastructure Constraints 9-June Rural Indonesia, Aceh
Low Digital Literacy 9-May Indonesia, LMIC settings
Regulatory Gaps 9-April Indonesia, Sub-Saharan Africa
Benefits of Digital Health in Nutrition Services 9-July Global & LMICs
Table 2. Digital technology barriers and impacts
Barrier Impact on Healthcare Region Affected

Inequity in Digital
Infrastructure
Low Digital Literacy

Inadequate Regulatory
Framework

Limited access to telemedicine and EMR;
delays in diagnosis and treatment

Low adoption of digital tools among
providers and patients

Poorintegration of digital technologies
into public health systems

Rural Indonesia, Aceh

Nationwide, especially rural
areas

Developing countries,
including Indonesia

Table 3. Summary of key findings from the literature

Findings

Description

The Potential of Digital Health in Primary
Healthcare (Xiongetal., 2023)

Digital Infrastructure Challenges (Broo &
Schooling, 2023)

Digital Literacy Challenges for Medical
Personnel (Tegegne et al., 2023)

Digital Literacy Challenges in Patients
(Tegegne et al., 2023)

Importance of Supportive Policies (Al
Meslamani, 2024)

Suboptimal Digital Health Implementation
(Al Meslamani, 2023)

Technologies such as telemedicine, EMR, and mobile
apps improve data accuracy, service efficiency, and
patient access.

Uneven digital infrastructure restricts effective digital
health adoption, especially in remote regions.

Limited digital literacy among providers hinders the
use of digital platforms and lowers potential benefits.
Low patient familiarity with digital apps reduces
technology use for health management.

Policies supporting infrastructure, training, and
integration are critical for successful implementation.
Lack of supportive policies and uneven technology
distribution hinder equitable digital health outcomes.

Digital Health and Its Impact on Nutrition
Services in Healthcare

Digital health, which encompasses the integration
of digital technologies into healthcare systems,
has significantly improved the quality and
efficiency of wvarious services, including
nutritional care. Numerous studies have indicated
that technologies such as telemedicine, electronic
medical records (EMR), and mobile health

applications facilitate faster, more efficient, and
more accurate nutrition assessments and
interventions. These technologies also expand
access to nutrition services, particularly in
remote and underserved areas, enabling patients
to consult nutritionists and other healthcare
professionals without the need fortravel.

In developing countries such as Indonesia,
the adoption of digital health technologies
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continues to grow; however, progress is
constrained by limited infrastructure and
technological access (Nieto et al., 2023).

Al has been widely adopted in healthcare
to improve diagnostic accuracy, data
management and clinical decision-making. Its
capacity to rapidly process large volumes of
medical data makes Al particularly useful for
enhancing nutritional services. For example, Al-
driven tools can support personalized
nutritional  assessments by  identifying
deficiencies and generating tailored dietary
recommendations. Al has also shown utility in
disease prediction and management of
conditions associated with malnutrition (Verma
etal,, 2023).

However, challenges persist in their
implementation. The effective use of Al requires
reliable, up-to-date data and a sufficient
understanding of Al systems among healthcare
providers. Furthermore, Al must integrate
smoothly with existing health information
systems, which can be difficult in contexts where
digitalization is incomplete or lacking. Despite
these challenges, multiple studies have
demonstrated that Al can significantly improve
diagnostic accuracy, data management, and
individualized treatment planning within
nutrition services if implemented appropriately
(Hasan et al., 2023).

This connection between Al functionalities
and nutrition service needs reinforces the
importance of examining how Al can improve
primary nutrition care. A strong data
infrastructure and integrated digital health
systems are essential prerequisites for effective
Al implementation (Saif-Ur-Rahmanet al., 2023).

Barriers to Digital Health Implementation in
Nutrition Services

Despite its considerable potential, several
challenges impede the full implementation of
digital health solutions in nutrition services.

1. Inequitable digital infrastructure

Many rural and remote regions lack reliable
Internet connectivity and adequate digital
infrastructure, restricting the implementation of
digital health technologies (Qoseem et al., 2024).
This disparity is particularly evident in Aceh,
where connectivity limitations reduce access to
online nutrition consultations and educational
resources for pregnant women. Limited Internet

connectivity and inadequate infrastructure,
especially in rural and remote areas, prevent
healthcare providers from using Al tools for
nutrition assessments and  personalized
interventions (Liyanage et al., 2019).

2. Lowdigital literacy

Digital health platforms require digital literacy
for effective use. In many developing contexts,
insufficient digital literacy among healthcare
providers and patients hinders the adoption of
digital tools in nutrition services. Providers
require appropriate training to conduct digital
nutrition assessments, while patients require
basic digital skills to engage with nutrition
applications and platforms (Negash &
Sarmiento, 2023). Healthcare providers and
patients often lack the digital competencies
required to use Al-assisted nutritional tools
effectively (Salinari et al., 2023).

3. Inadequate regulatory frameworks

Weak or incomplete regulatory frameworks also
present major obstacles. In low-resource
settings, unclear policies related to data
protection, system interoperability, and digital
health implementation lead to fragmented and
inconsistent service delivery (Mfouth et. al,
2024). Without clear regulations, digital health
cannot be effectively integrated into existing
nutritional service models. In Indonesia and
other developing countries, the absence of
comprehensive regulatory frameworks
complicates Al implementation. Issues related to
data privacy, cybersecurity, and interoperability
remain major obstacles, resulting in inconsistent
and inefficient service deliveries.

Primary healthcare is fundamental to
disease prevention, treatment, and health
management. Services such as routine checkups,
immunizations, chronic disease monitoring, and
nutritional assessments are central to its role.
Effective primary healthcare reduces the disease
burden, enhances the quality of life, and
minimizes long-term healthcare costs (Kraef et
al., 2020).

Despite its importance, primary healthcare
in many developing countries faces challenges,
including a shortage of trained staff, limited
infrastructure, and inefficient data management.
The integration of digital health and Al can help
address these challenges by improving the speed
and accuracy of nutrition assessments,
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enhancing treatment precision, and streamlining
nutrition-related data management. However,
supportive policies are essential for the
successful integration of Al into primary
healthcare (Yousefiet al., 2025).

Policy Implications and Recommendations
To fully harness the potential of digital health in
improving nutrition services, several targeted
policy interventions are required.

1. Strengthening digital infrastructure
Investments in expanding digital infrastructure,
particularly in rural and underserved regions,
are essential to ensure equitable access to digital
health technologies.

2. Enhancing training and capacity building

Improving digital literacy among healthcare
providers and patients through structured
training programs will support the broader
adoption of digital nutrition tools. Providers
equipped with digital competencies can integrate
technology into patient care more effectively.

3. Establishing

frameworks
Clear and supportive regulations are needed to
safeguard data privacy, ensure interoperability,
and guide the ethical implementation of digital
health technologies. Robust policies can
facilitate the seamless integration of digital
health into national healthcare systems
(Mwogosiet al., 2025).

comprehensive  regulatory

Conclusion

This study examined Al-based digital health
policies aimed at improving the efficiency and
accuracy of nutrition services in primary
healthcare settings in Indonesia. The findings
reveal several critical barriers, including
inequitable digital infrastructure, low digital
literacy among healthcare providers and
patients, and insufficient regulatory frameworks
in the country. These challenges limit the
optimal implementation of digital health
technologies in nutrition-service delivery.

To address these barriers, this study
recommends policy actions that prioritize the
expansion  of digital infrastructure in
underserved areas, enhancement of digital

literacy through targeted training for healthcare
professionals and patients, and development of
comprehensive regulatory frameworks to guide
the ethical and effective integration of Al into
nutrition services. These policy measures are
essential to support the successful adoption of
Al-driven digital health solutions and ensure
equitable improvements in nutrition service
quality across primary healthcare, particularly
in Indonesia’s remote regions.

Overall, this study provides new insights
into the practical challenges associated with Al
implementation in Indonesia’s nutrition services
and contributes actionable policy guidance to
facilitate the effective and sustainable use of
digital health technologiesin primary healthcare.
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