e-ISSN: 2407-8964
p-ISSN: 1907-7904

Development of Lactation Mobile Applications in

Indonesia: A Systematic Literature Review

Rusmilawaty'®, Norlaila Sofia'”’, Hapisah'® , Tri Tunggal’
' Department of Midwifery, Poltekkes Kemenkes Banjarmasin, Banjarmasin, Indonesia

Jurnal Teknokes
Homepage: teknokes.org; Vol. 19, No. 1, pp. 048-060, March 2026;

RESEARCH PAPER

ABSTRACT

Exclusive breastfeeding for six months is a critical public health intervention to
reduce infant mortality in Indonesia. However, its implementation continues to face
significant barriers, including low maternal health literacy, limited psychosocial
support, and challenges in lactation management. Although digital health
technologies have expanded rapidly, existing lactation applications in Indonesia
remain fragmented and predominantly focus on one-way educational functions,
without integrating maternal health data or clinical infant monitoring. This study
aims to systematically analyze the characteristics and development trends of
lactation mobile applications in Indonesia and to identify feature gaps, which will
serve as the foundation for designing an integrated digital model. The main
contribution of this study is the development of a conceptual framework for an
integrated lactation technology model that combines breastfeeding education,
family involvement, maternal factor documentation, and breast milk adequacy
monitoring using infant physiological indicators, all within a single digital
ecosystem. A Systematic Literature Review (SLR) was conducted following
PRISMA guidelines. Literature searches were performed using Publish or Perish
software on the Google Scholar database for studies published between 2017 and
February 2026 using structured keywords. Five eligible studies were analyzed
thematically and appraised using the Joanna Briggs Institute (JBI) Critical
Appraisal Checklist. The review found that all identified applications were Android-
based (100%, n=5). Four applications (80%) focused on maternal education and
demonstrated improvements in knowledge and reduced anxiety; one (20%)
emphasized family support through co-parenting; and one (20%) addressed
lactation management via milk stock calculation features. No application integrates
maternal history, early detection of lactation problems, and infant-based
physiological monitoring within a unified platform. In conclusion, lactation
application development in Indonesia remains fragmented and lacks a system-
integrated approach. The proposed SiCubit conceptual model provides a decision-
support framework for integrated breastfeeding monitoring and digital lactation
support.
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I. INTRODUCTION breastfeeding-related applications have been developed

Breastfeeding is a critical intervention for improving infant ~ to  provide information, technical guidance, and
health and survival while supporting optimal growth and  consultation services for mothers and families [13], [14],
development during early life. The World Health [15], [16]. Previous studies suggest that digital health
Organization (WHO) recommends exclusive  applications can improve maternal knowledge and
breastfeeding for the first six months of life and continued ~ confidence in breastfeeding practices. However, the
breastfeeding until the age of two years or beyond [1],[2], development of lactation applications in Indonesia has not
[3]. Despite these recommendations, exclusive Yet been  systematically —mapped through a
breastfeeding practices still face multiple challenges, comprehensive literature  review. Preliminary
including low maternal health literacy, limited family — Observations indicate that most existing applications

support, psychological barriers, and difficulties in lactation
management [4], [5], [6], [7], [8], [9]. These conditions
indicate that conventional education-based interventions
alone are insufficient to ensure sustainable breastfeeding
success.The rapid development of digital and mobile
health (mHealth) technologies has encouraged the use of
mobile applications as tools for health education and
lactation support [10], [11], [12]. In Indonesia, several

primarily deliver one-way educational information and do
not integrate maternal health history data or clinical
indicators of infant feeding adequacy [17], [18]. In
contrast, recent international digital health innovations
increasingly incorporate breastfeeding-tracking systems,
automated reminders, and data-driven monitoring
features to enable personalized lactation support. The
absence of similar integrative features in Indonesian
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Fig. 1. PRISMA flow diagram illustrating the study selection process, including identification (n=194),
screening, eligibility assessment, and final inclusion of five studies.

applications highlights an important technological gap in
digital lactation support systems [19]. Breastfeeding
success is influenced by multiple interacting factors,
including maternal health conditions, pregnancy and
childbirth history, family support, and adequate breast milk
intake by infants [20], [21], [22], [23], [24]. Therefore,
digital lactation applications that only provide educational
content may not sufficiently support comprehensive
breastfeeding monitoring and decision-making processes
[25], [26]. The integration of maternal data, infant
indicators, and family support within a single digital
system is increasingly recognized as an important
direction in the development of digital maternal health
technologies. Based on these conditions, this study
employs a Systematic Literature Review (SLR) approach
to analyze the development of lactation-related digital
applications in Indonesia and identify existing
technological gaps. The synthesis of the reviewed
literature is subsequently used as a conceptual basis for
proposing an integrated digital lactation application
model. The objective of this study is to map the
characteristics of lactation mobile applications developed
in Indonesia and to formulate an integrated conceptual
framework that combines breastfeeding education,
maternal factor documentation, family support, and
breastfeeding adequacy monitoring within a single digital
ecosystem.

This study contributes to the literature in several ways:
(1) providing a systematic mapping of digital lactation

application development in Indonesia; (2) identifying
technological feature gaps through thematic synthesis; (3)
proposing an integrated conceptual model based on an
input—process—output system architecture that supports
breastfeeding monitoring and decision support; and (4)
providing a theoretical foundation for future development
of more comprehensive mHealth-based lactation support
technologies. The remainder of this paper is organized as
follows. The Materials and Methods section describes the
systematic literature review procedure used in this study.
The Results section presents the characteristics and
synthesis of the reviewed studies. The Discussion section
interprets the findings and discusses implications for the
development of integrated digital lactation systems.
Finally, the Conclusion section summarizes the main
findings and outlines directions for future research and
application development.

Il. MATERIALS AND METHOD

This study employed a Systematic Literature Review
(SLR) design following the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)
guidelines [27], [28], [29], [30], [31].

A. Dataset

The dataset consisted of scientific articles discussing the
development or evaluation of digital applications related
to lactation in Indonesia published between 2017 and
February 2026. Articles included in the dataset met the
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following inclusion criteria: (1) original research published
in scientific journals; (2) studies focusing on the
development or evaluation of digital applications related
to breastfeeding or lactation; (3) research conducted in
Indonesia; and (4) articles available in full text. Articles
categorized as literature reviews, editorials, conference
abstracts, and publications not directly related to digital
lactation applications were excluded. The article selection
process followed PRISMA stages, including identification,
screening, eligibility assessment, and final inclusion. The
article selection flow is illustrated in Fig. 1.

B. Data Collection

The literature search was conducted using Publish or
Perish (PoP) software on February 12, 2026. The search
was performed across Scopus, PubMed, and Google
Scholar databases. However, no studies indexed in
Scopus and PubMed met the inclusion criteria for lactation
application development or evaluation in Indonesia.
Therefore, the final identification process focused on the
Google Scholar database to capture relevant national
publications. The search strategy used structured
keyword combinations related to mobile health and
breastfeeding applications in Indonesia. The search
formula used in Publish or Perish is presented as follows:
("mobile application” OR "mobile health" OR "mHealth"
OR "web application") AND ("breastfeeding” OR
"lactation” OR "ASI") AND Indonesia.

The keywords used in the search process are
summarized in Table 1.

Table 1. Keyword Strategy Used in Literature Search

Category Keywords
Technology mobile application, mobile health,
mHealth, web application
Health topic breastfeeding, lactation, ASI
Location Indonesia

The search process identified 194 articles from Google
Scholar. All retrieved articles were screened based on
tittes and abstracts, followed by full-text evaluation to
ensure compliance with the inclusion criteria.

C. Data Processing

The collected data were processed through several
stages, including deduplication, screening based on
inclusion and exclusion criteria, and extraction of key
variables from each study. The extracted variables
included publication year, research design, technology
platform, target users, application features, and research
outcomes. Methodological quality assessment was
conducted using the Joanna Briggs Institute (JBI) Critical
Appraisal Checklist, adjusted according to the design of
each study, including checklists for quasi-experimental
and descriptive/analytical studies [32], [33], [34], [35],
[36]. Quality scores were calculated based on the
proportion of “Yes” responses across the assessment
items to identify potential risk of bias and the level of
methodological validity. All studies meeting the inclusion
criteria and quality assessment threshold were included in
the final analysis.

D. Statistical Analysis

Data analysis was conducted descriptively, quantitatively,
and thematically. The distribution of study characteristics
and application features was calculated using frequencies
and percentages. Quantitative analysis was used to
determine the proportions of application development
focus areas, including breastfeeding education, family
support, and lactation management. Furthermore,
narrative thematic analysis was applied to evaluate the
integration of system features and to identify gaps in the
development of digital lactation applications in Indonesia.
The synthesis results served as the conceptual basis for
developing the SiCubit integrated lactation application
framework. To strengthen the quantitative aspect of the
analysis, the proportion of application characteristics was
calculated using the following formula(Eq.1):

P=(n/N)x 100% (1)
where P represents the percentage, n represents the
number of studies with specific characteristics, and N
represents the total number of included studies (N = 5).
This calculation was used to quantify the distribution of
application features, development focus, and platform
characteristics across the included studies.

lll. RESULTS

A total of five articles met the inclusion criteria and were
analyzed in this systematic literature review. All studies
showed high methodological quality based on the Joanna
Briggs Institute (JBI) Critical Appraisal Checklist, with
scores ranging from 85% to 100% (Table 2). Four studies
using a quasi-experimental design [37], [38], [39], [40],
while one study used a research and development (R&D)
approach [41]. All articles were published between 2017
and 2026, and all applications were developed on the
Android platform (100%, n=5). Based on the main focus,
four applications (80%) are oriented towards
breastfeeding education and literacy [37], [38], [39], [40],
while one app (20%) focuses on lactation management
[41]. In terms of target users, the majority of applications
are aimed at pregnant women or breastfeeding mothers
(n=4), while one application specifically targets fathers as
supporters of exclusive breastfeeding [38].The synthesis
of results shows that Android-based educational apps
consistently significantly increase mothers' knowledge of
exclusive breastfeeding [37], [39], [40]. In addition to
increasing knowledge, some studies have also reported
an additional impact in the form of a reduction in
breastfeeding mothers' anxiety [37], as well as increased
husband's support for breastfeeding practices [38].
Lactation management application (SIMOMI)
demonstrates the feasibility of a good system based on
functionality tests and user acceptance [41]. Overall, the
main findings show that Android-based lactation apps are
effective as a digital health promotion medium in
improving literacy, family support, and breastfeeding
practice management.

A. Application Characteristics and Features

All applications provide multimedia content, including text
and/or video (100%). The majority of applications focus
on breastfeeding education and literacy (80%), while only
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Table 2. Article Quality Assessment with JBI Critical Appraisal Checklist

Study C Quality Quality -
Author, Year Design Application Score (%) Categories Key Findings
Developed using the Waterfall method with
- . comprehensive user acceptance and black-
Andini (2019) R&D SIMOMI 100 High box testing, focused on breast milk stock
management.
Virgian & Pre—posttest design showing increased
Setiaw%ti (2023) Quasi-Exp  Menyusui ASI-Q 90 High maternal  knowledge and  reduced
breastfeeding anxiety.
Handayani (2017)  Quasi-Exp AYAH ASI 90 High Targete.d fathers to strengthen bregstfeedlng
support; used a control group design.
Antenatal education intervention improving
Yorita et al (2026) Quasi-Exp KEKASIH 85 High maternal literacy regarding exclusive
breastfeeding.
. Multimedia-based educational application
Elvina & . BUSUI . . .
Suryantara (2022) Quasi-Exp CERDAS 100 High demonstrating greater effectiveness than

leaflet-based education.

Quality category criteria: High=75%; Moderate 60-74%; Low<60%

one application (20%) includes lactation management
features. Additional features such as breast milk stock
calculators, psychological relaxation, father-specific
education, and online consultations were only found on
one app (20%) each (Table 3). However, no integration of
maternal history, monitoring of breast milk adequacy
based on infant physiological indicators, nor early
detection systems of lactation problems was found in the
applications studied.

Table 3. Characteristics and Features of Lactation
Applications (n=5)

Category Features n %
Technology Android 5 100
Platform
Main Focus Breastfeeding 4 80

Education & Literacy

Lactation Management 1 20
Core Features  Multimedia Content 5 100

(Video/Text)

Breast Milk Stock 1 20

Calculator

Psychological 1 20

Relaxation

Father-focused 1 20

Education

Online Consultation 1 20

B. Lactation Education App for Mothers

Three studies (60%) reported that Android-based
lactation education applications significantly improved
mothers’ knowledge of exclusive breastfeeding [37], [39],
[40].The ASI-Q application demonstrated increased
maternal knowledge after one month of use and was
associated with reduced maternal anxiety [37]. The Busui
Cerdas application produced higher knowledge
improvements compared with leaflet-based education
[40]. Meanwhile, the KEKASIH application improved

pregnant women's literacy regarding exclusive
breastfeeding, although its effectiveness was comparable
to conventional educational methods [39]. These findings
indicate that multimedia-based digital media provides a
more interactive and flexible learning experience than
print media and has the potential to increase maternal
confidence in breastfeeding.
C. Family Support Apps
The Ayah ASI application demonstrated that digital
education targeting fathers significantly improved
husbands’ knowledge and support for exclusive
breastfeeding compared with the control group [38].
These findings indicate that paternal involvement is an
important factor in breastfeeding success and that digital
applications can serve as effective tools to strengthen
family-based breastfeeding support.
D. Lactation Management and Consultation
Applications
The SIMOMI application was developed using an R&D
approach [41] and provides features including breast milk
requirement calculators, lactation guidance articles, and
online consultations. Functionality testing demonstrated
that all system features operated properly and were
positively received by users. Compared with educational
applications, SIMOMI emphasizes operational support
and breastfeeding planning, particularly for working
mothers. The integration of lactation management and
consultation within a single platform highlights the
potential for continuous breastfeeding support beyond
formal healthcare facilities. Although all identified
applications provided multimedia educational content,
none integrated maternal health history, breastfeeding
adequacy monitoring using infant physiological indicators,
or early-detection systems for lactation problems within a
single digital platform. The absence of longitudinal
monitoring features and integrated maternal data
indicates a significant gap in the development of
comprehensive digital lactation systems. This gap
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Conceptual Model of the SiCubit Application Based on Input—Process—Output

INPUT

¥ Maternal Data: (pregnancy history, delivery histary, maternal

health condition)

¥" Infant Data: (age, breastfeeding frequency, elimination indicators)
v" Family Support: (father/family involvement)

PROCESS
(Integrated SiCubit System)

¥ Multimedia-based breastfeeding education

¥ Recording and monitoring of breastfeeding
practices

¥ Breast milk adequacy analysis based on
physiological indicators

¥ Dedision-support system algorithm

ANENEARY

Breast milk adequacy information

Early detection of lactation problems

Improvement of matemal literacy and family support
Breastfeeding monitoring dashboard

Fig. 2. Conceptual model of the SiCubit application showing the integration of maternal data, infant
indicators, and family support within an input-process-output system.

highlights the need for more advanced digital health
innovations that integrate data monitoring and decision-
support mechanisms in lactation applications.

IV. DISCUSSION

A. Deep Interpretation of Findings

The findings of this study indicate that most lactation
applications in Indonesia primarily focus on educational
functions. However, these improvements are primarily
cognitive and tend to be short-term in nature [37], [39].
These findings align with digital health promotion theories,
indicating that mobile-based media can improve
accessibility, interactivity, and information retention
compared with conventional educational media [42], [43],
[44], [45], [46], [47], [48]. The integration of multimedia
components such as text, audio, and visual content can
enhance understanding and influence attitudes toward
breastfeeding practices [49], [50], [51], [52], [53], [54].
Nevertheless, improved literacy alone does not
necessarily translate into sustained breastfeeding
success. Lactation outcomes are influenced by a complex
interaction of physiological, psychological, and social
factors. Several applications also demonstrate
psychological benefits, including reduced maternal
anxiety and increased confidence in breastfeeding [55],

[56], [57], [58], [59], [60], [61], [62]. From a physiological
perspective, maternal psychological well-being is closely
associated with the oxytocin reflex and breast milk
production [63], [64], [65], [66], [67], [68]. Therefore, the
presence of relaxation and emotional support features in
digital breastfeeding applications has a strong biological
rationale [69], [70], [71], [72]. However, these features are
still additional and have not been integrated into clinical
data-driven lactation monitoring systems.

The involvement of fathers through the Ayah ASI
application further highlights that breastfeeding success
is influenced by the broader family support system.
Previous studies emphasize that social support plays an
important role in sustaining exclusive breastfeeding
practices [73], [74], [75], [76], [77]. Paternal involvement
has been associated with longer breastfeeding duration
and improved maternal emotional stability [78], [79], [80],
[81], [82], [83], [84], [85], [86]. However, applications
specifically designed to involve family members remain
limited in number [87], [88], [89], [90], [91]. In addition to
educational applications, SIMOMI represents a shift
toward operational- and management-oriented digital
tools. The application includes features such as breast
milk requirement calculators and online consultation
services, which are particularly relevant for working
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mothers who require flexible lactation support [92], [93],
[94], [95], [96], [97]. Despite these advancements, current
applications still lack integration of maternal health history,
infant physiological indicators, and algorithm-based
analytical systems within a unified digital platform.

B. Comparison with Other Studies

Globally, the development of lactation applications is
increasingly moving toward integrated decision-support
systems that utilize user data and longitudinal monitoring.
Several international studies report the use of
breastfeeding tracking systems, automated reminders,
and data-driven analytics to personalize lactation
recommendations and improve breastfeeding outcomes
[98], [99], [100], [101], [102].

Compared with these developments, lactation
applications in Indonesia remain primarily focused on
delivering static information and have not yet incorporated
comprehensive monitoring systems integrating maternal
and infant data. This gap highlights the need for more
advanced digital health innovations that can support
breastfeeding monitoring through integrated data
systems.

Based on the synthesis of findings in this review, the
proposed SiCubit conceptual model seeks to address
these limitations by integrating maternal data, infant
indicators, and family support mechanisms within a
structured digital framework. The conceptual architecture
of the model follows an input-process-output structure, in
which maternal data (such as pregnancy history, delivery
history, and maternal health conditions), infant indicators
(including breastfeeding frequency and elimination
patterns), and family support variables are collected as
inputs to the system. These inputs are processed through
analytical mechanisms  designed to evaluate
breastfeeding adequacy and identify potential lactation
problems. The system then generates outputs, including
breastfeeding adequacy monitoring, early-detection
alerts, and digital decision-support recommendations for
mothers and healthcare providers.

This comparison emphasizes that the next innovation
needs to move from the educational stage to the stage of
integrative systems based on inputs, processes and
outputs as shown in Fig. 2.

C. Limitations

This study has several limitations. First, the number of
studies meeting the inclusion criteria was relatively small
(n=5), which limits the generalizability of the findings.
Second, most studies used quasi-experimental designs
with relatively short evaluation periods, preventing a
comprehensive assessment of long-term clinical
outcomes such as the duration of exclusive
breastfeeding. Third, the literature search relied primarily
on Google Scholar after no eligible studies were identified
in Scopus and PubMed, which may have limited coverage
of international or grey literature related to lactation
applications.

D. Implication of the Study

The findings of this review provide important
implications for the future development of digital health
technologies in lactation support. Digital transformation in

maternal health should move beyond information delivery
to integrated systems that monitor breastfeeding
adequacy using maternal and infant data.

The SiCubit conceptual model proposed in this study
integrates maternal characteristics, infant physiological
indicators, family support variables, and breastfeeding-
monitoring features into a single digital ecosystem. Using
an input—process—output architecture, the system can
support early detection of lactation problems, strengthen
family involvement, and facilitate continuous monitoring of
breastfeeding adequacy.

From a practical perspective, developing integrated
lactation applications may improve the sustainability of
exclusive breastfeeding by providing mothers and
healthcare providers with real-time decision-support tools.
Academically, this study contributes a conceptual
framework that may serve as a foundation for future
research and development of mHealth-based lactation
decision-support systems in Indonesia.

V. CONCLUSION

This study aimed to systematically analyze the
characteristics and development trends of digital lactation
applications in Indonesia and to identify feature gaps to
inform the proposal of an integrated application model.
The results of this systematic literature review identified
five eligible studies. All applications were developed on
the Android platform (100%, n=5). Most applications focus
on breastfeeding education and literacy (80%), while only
a small proportion provide lactation management
functions (20%). Four studies used a quasi-experimental
design and one study applied a research and
development (R&D) approach, with high methodological
quality (85%-100%). The findings indicate that
educational applications can improve mothers’ knowledge
and, in some cases, reduce maternal anxiety and
strengthen family support for breastfeeding.

However, none of the identified applications integrate
maternal health history, breastfeeding adequacy
monitoring using infant physiological indicators, and early
detection systems for lactation problems into a single
digital platform. This indicates that lactation application
development in Indonesia remains fragmented and has
not yet evolved toward a comprehensive, longitudinal
database-based monitoring system.

Based on these findings, this study proposes the
SiCubit (ASI Cukup Bayiku Hebat) conceptual model,
which integrates breastfeeding education, family support,
maternal factor documentation, and breastfeeding
adequacy monitoring within an input—process—output
digital framework. The proposed model represents a
conceptual framework that requires further empirical
validation through future research and development
studies.

Future studies should focus on developing and
evaluating the SiCubit system through usability testing,
system validation, and implementation trials. Evaluation
of measurable outcomes, such as improvements in
breastfeeding monitoring, early identification of lactation
problems, and potential increases in the duration and
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sustainability of exclusive breastfeeding, will be important
for assessing the effectiveness of this approach. The
integration of such digital systems into maternal and child
health services may also help strengthen breastfeeding
support programs at the health system level.
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