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ABSTRACT 
Posyandu (Integrated Health Service Post) is a community-based platform for 
maternal and child health services, yet manual recording can constrain data 
quality, reporting timeliness, and routine monitoring. This community-engaged 
implementation evaluation developed and field-tested an offline digital 
Posyandu application across 12 Posyandu sites in Rawakalong Village. The 
system integrates records for children under five and pregnant women, growth 
monitoring, immunization scheduling, monthly reporting, and local data 
storage. Development proceeded through needs assessment, iterative system 
refinement, functional testing, cadre validation, training, and field monitoring. 
Pre- and post-training evaluation recorded an 80% increase in cadre digital-
literacy performance. During implementation, recording speed increased by 
63%, data-entry errors decreased by 45%, and monthly reporting time was 
reduced from three to five days to less than 24 hours. The findings indicate that 
an offline, locally deployable digital health-information system can support 
cadre capacity and improve operational efficiency in community-based 
maternal and child health services. Because the evaluation did not directly 
measure parental health literacy or child-development outcomes, the 
contribution is interpreted in terms of information management, cadre digital 
literacy, and service efficiency rather than direct parent- or child-level effects. 
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Introduction 
Posyandu (Integrated Health Service Post) is a community-based health service institution designed 

to address maternal and child health needs at the community level. By integrating health services 

such as immunization, monitoring of child growth and development, and nutrition education, 

Posyandu serves as a frontline mechanism for improving public health in Indonesia. However, major 

operational challenges remain. One of the most significant is that data recording and reporting are 

still largely conducted manually. This method is not only time-consuming but is also vulnerable to 

errors, such as lost documents and inaccurate data (Sullivan et al., 2020; Harrison et al., 2020; 

Khubone et al., 2020). 

This situation affects the effectiveness of Posyandu services. For example, in immunization 

programs, recording errors may result in children not receiving vaccinations on schedule. In addition, 

limited real-time data accessibility makes it difficult for decision-makers to formulate appropriate 

intervention strategies based on the specific needs of an area. This condition widens the gap between 

the substantial potential of Posyandu as a health institution and its actual capacity to deliver high-

quality services (Knop et al., 2024; Kabongo et al., 2021). 

OPEN ACCESS Research Article 

Jurnal Pustaka Indonesia (JPI) 
2026, Vol. 6, No. 1, 536–551 

https://doi.org/10.62159/jpi.v6i1.2931 

https://creativecommons.org/licenses/by/4.0/
mailto:ikhsan@ecampus.ut.ac.id
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.62159/jpi.v6i1.2931


 

537 | 
 

In recent years, developments in information technology have created various opportunities 

to improve the efficiency and effectiveness of health services. Studies have shown that the 

digitalization of Posyandu services, including the use of web-based information systems and mobile 

applications, can generate significant positive impacts. Recent research reports indicate that 

digitalization can improve data-recording efficiency by up to 40% and reduce recording errors by up 

to 60% (Chen et al., 2018; Knop et al., 2024; Mishra et al., 2023). Technology-based systems enable 

more structured data management, automated recording, and real-time access to information. These 

capabilities facilitate the work of Posyandu cadres while supporting data-based decision-making by 

relevant stakeholders. 

Nevertheless, technology adoption in Posyandu is not without challenges. Many Posyandu 

operate in areas with limited technological infrastructure and limited human resources with 

adequate digital competence. Moreover, not all community members are accustomed to using digital 

applications, making education and training essential components of implementation (Bakibinga et 

al., 2020; Jacob et al., 2020; Early et al., 2019). 

In the current digital era, the use of information technology in health services has become 

increasingly necessary. Digital transformation is important not only for improving efficiency but also 

for ensuring inclusive and responsive services that address community needs (do Nascimento et al., 

2023; Ahmed et al., 2022; Greuel et al., 2023). Therefore, developing a digital Posyandu application 

designed for use at the neighborhood level is a relevant solution. Such an application can facilitate 

maternal and child health services and monitoring, improve data accuracy, and create opportunities 

for more in-depth data analysis (Greuel et al., 2023; Charanthimath et al., 2021). 

The application evaluated in this study is primarily a cadre-facing health-information tool. Its 

growth-monitoring and reporting functions can support the organization and communication of 

maternal and child health information, but parental access, parental health literacy, and child-

development outcomes were not directly measured. Digital interventions may support caregiver 

knowledge when they are explicitly designed and evaluated for that purpose; such effects should not 

be inferred from system availability alone (Mörelius et al., 2021; Zaidman et al., 2023; Zhang et al., 

2019; Morrison et al., 2019; Lee et al., 2021; El Benny et al., 2021). 

Developing this application requires close collaboration among multiple stakeholders, 

including government institutions, academics, and technology partners. Through a planned approach 

that involves all relevant stakeholders, the development of a digital Posyandu application can become 

a strategic step toward strengthening community health systems at the grassroots level. Posyandu is 

a community-based health service unit focusing on monitoring the growth and development of 

children under five, maternal health, immunization, and nutrition. A major challenge for Posyandu in 

Indonesia is the continued dominance of manual recording using register books, which is vulnerable 

to delays, input errors, and difficulties in rapidly compiling data (Scott et al., 2018; Ahmed et al., 

2022). Posyandu digitalization is viewed as a strategic step for improving recording effectiveness, 

accelerating reporting, and supporting data-based decision-making (Sullivan et al., 2020; Khubone 

et al., 2020). Various studies have shown that digital health applications can improve operational 

efficiency and service quality at the community level (Knop et al., 2024; Chen et al., 2018). 

An offline desktop architecture was selected as a context-sensitive implementation choice 

rather than as a universally superior platform. Digital-health adoption in community settings is 

shaped by connectivity, device availability, user workflow, technical support, and local capacity; 
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therefore, systems that can operate without continuous internet access may be advantageous where 

infrastructure is constrained (Bakibinga et al., 2020; Sullivan et al., 2020; Jacob et al., 2020; Khubone 

et al., 2020). Lazarus/Free Pascal was used to build the desktop interface because the project 

required a lightweight, locally deployable application compatible with the available Posyandu 

computers. In this manuscript, the technology is treated as an implementation component rather 

than as the theoretical contribution of the study. Firebird was used as the local relational database in 

embedded mode so that records could be stored and retrieved without a dedicated server. This 

design decision responds to the project’s offline-use requirement; claims about data security and 

reliability are limited to the safeguards actually documented in the study and require fuller technical 

reporting in the Method section. 

The scholarly contribution is therefore not the programming tools themselves, but the 

integration of offline community-health information management, participatory workflow 

refinement, cadre capacity building, and routine service monitoring within one implementation 

process. This orientation is consistent with evidence that digital tools for community health workers 

are most useful when technical functions are aligned with training, workflow, usability, and health-

system integration (Winters et al., 2019; Early et al., 2019; Bakibinga et al., 2020; Greuel et al., 2023; 

do Nascimento et al., 2023; Ahmed et al., 2022). 

Across maternal and child health, digital interventions have supported monitoring, 

immunization follow-up, caregiver communication, and community health-worker decision support, 

although effects vary with implementation context and evaluation design (Knop et al., 2024; Kabongo 

et al., 2021; Mishra et al., 2023; Yunusa et al., 2021; Eze et al., 2021; Mahmood et al., 2020; Nyang’echi 

& Osero, 2021; Westgard & Orrego-Ferreyros, 2022). Three gaps are especially relevant to Posyandu 

settings: many systems presume sustained connectivity; technical performance is often examined 

separately from workforce capability and routine workflow efficiency; and downstream constructs 

such as parental health literacy are sometimes discussed without direct measurement. Accordingly, 

this study examined the development and field implementation of an offline digital Posyandu system 

at 12 sites in Rawakalong Village, focusing on user needs, functional performance, cadre digital-

literacy change, recording efficiency, data-entry errors, and reporting time. Its contribution lies in 

context-sensitive health-information management and cadre capacity building rather than in 

unmeasured parent- or child-level effects. 

Method 
Activity Approach 

This study is reported as a community-engaged implementation evaluation conducted within a 

participatory community-based development program in Rawakalong Village. The implementation 

setting comprised 12 active Posyandu sites. The evaluation examined available program evidence 

across needs assessment and workflow analysis, iterative development of the offline application, 

functional testing and user validation, cadre training, and field monitoring of operational indicators. 

The design was intended to assess implementation and observed pre-post change in routine service 

indicators; it was not a controlled effectiveness trial and therefore does not isolate the application 

effect from training, facilitation, or workflow changes (Scott et al., 2018; Ahmed et al., 2022; Mupara 

et al., 2023; Ludwick et al., 2020; Pinto et al., 2020). 

Table 1. First-Year Community Service Activities 

Activity Activity Description Target Output 
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Partner Exploration and 
Site Identification 

Conduct initial coordination with the Rawakalong 
Village Government and Posyandu management to 
determine needs, site readiness, and Posyandu 
willingness to participate as community service 
partners. 

Partner 
Agreement 
Document 

Signing of the Partner 
Agreement 

Prepare and sign a cooperation agreement between the 
community service team and the partner in Rawakalong 
Village. 

Official Program Launch 
and Socialization 

Conduct an official launch involving village government 
representatives, Posyandu cadres, and community 
members to explain the objectives, benefits, and 
implementation plan for the digital Posyandu 
application. 

Field Needs Analysis Conduct direct observation and interviews with cadres 
to map the manual recording workflow, identify existing 
constraints, and determine the types of health data that 
need to be accommodated in the application. 

Application Design and 
Development 

Design the application and develop core features such as 
data recording for children under five and pregnant 
women as well as the database structure. 

Functional Testing and 
Validation 

Test the application internally and with cadres to ensure 
that all functions operate properly, validate workflow 
suitability, and correct bugs. 

Posyandu Cadre Training Train cadres in application use, health-data 
management, and independent operation of the 
application. 

Application 

Implementation at 12 
Posyandu Sites 

Distribute the application and support implementation 
at 12 targeted Posyandu sites in Rawakalong Village as 
the initial implementation locations. 

 

Implementation Stages 

The community service team conducted initial coordination with the Rawakalong Village 

Government and Posyandu management. The initial assessment indicated a need to digitalize health-

data recording and reporting across Posyandu sites in the village. The community service team and 

the Rawakalong Village Government signed a Letter of Agreement defining the scope of activities, the 

responsibilities of each party, and implementation at 12 Posyandu sites. The community service 

program was officially launched through a meeting involving village government representatives, 

cadres, and community members. During this session, the team explained the objectives, benefits, 

and development plan for the digital Posyandu application. The team observed manual recording 

processes at Posyandu sites and interviewed cadres. The analysis identified the need for features 

covering data on children under five, pregnant women, immunization, automated growth charts, and 

automated reporting. 

Application System Development 

The team designed the database structure using Firebird, including tables for children under five, 

pregnant women, immunization, and report summaries. The user interface was designed using 

Lazarus/Free Pascal visual components to make the application easier to use for cadres with limited 

experience using digital applications. 

The application was developed as a desktop system to ensure stability and offline operation. 

An incremental development model was used so that features could be tested progressively. The 
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completed application includes data entry for children under five and pregnant women, automated 

growth charts, immunization schedules, monthly report summaries, and local data storage using 

embedded Firebird. 

Internal functional testing examined the basic operations reported in the source manuscript, 

including data entry, editing, deletion, and report generation. The available records indicate 

successful execution of these tested functions during internal testing; however, the source does not 

report the number of test cases, edge-case scenarios, acceptance criteria, or tester roles required for 

a stronger validation claim. 

User validation was conducted by allowing Posyandu cadres to test the application and 

provide feedback on interface layout, data-entry sequence, and reporting needs. Their feedback 

informed subsequent refinements. The source manuscript does not specify the number of cadres 

involved, validation indicators, rating scale, or summary scores, so the user-validation findings are 

reported qualitatively rather than as a quantified usability effect. 
 

Training and Implementation at 12 Posyandu Sites 

Application Training 

Cadres received application-use training covering data entry and report generation. The source 

reports an 80% increase in digital-literacy performance in the pre- and post-training evaluation. 

Because the cadre sample size, instrument, scale, pre/post score distribution, calculation formula, 

and inferential analysis are not reported, the 80% value is preserved as an observed program 

indicator rather than interpreted as a causal effectiveness estimate. 

The application was installed and used at 12 Posyandu sites in Rawakalong Village. Assistance 

was provided during routine Posyandu activities, and cadres were able to use the application 

independently to record data on children under five and pregnant women. Periodic field monitoring 

documented the reported operational changes: recording speed increased by 63%, data-entry errors 

decreased by 45%, and monthly reporting time decreased from three to five days to less than 24 

hours. These original figures are retained unchanged. The source manuscript does not specify the 

monitoring period, measurement frequency, unit of analysis, comparator denominator, or calculation 

procedure; therefore, the indicators are presented descriptively and require fuller methodological 

documentation before publication. Based on the field evaluation, the team refined several elements 

of the application, particularly the data-entry interface and report structure. At the end of the activity, 

the application, user documentation, and community service report were officially handed over to 

the Rawakalong Village Government. 

Data sources documented in the source manuscript comprised direct observation of manual 

workflows, interviews with Posyandu cadres, internal functional testing, cadre feedback during user 

validation, pre- and post-training questionnaires and practical tasks, and routine field-monitoring 

indicators. Quantitative outcomes reported in the source were summarized descriptively as 

percentage change in cadre digital-literacy performance, recording speed, data-entry errors, and 

report-preparation time. Qualitative feedback was used to refine the interface, data-entry flow, and 

reporting functions. The source file does not specify the total cadre sample, instrument validation 

and scoring procedures, interview duration or transcription procedures, or the monitoring 

denominator and calculation formula; these items require author confirmation before submission. 

For technical reproducibility, the manuscript should report the exact Lazarus/Free Pascal and 

Firebird versions, operating system and test-device specifications, database architecture, 
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authentication and role permissions, backup procedures, and acceptance criteria for functional 

testing. These details are not available in the source manuscript and have therefore not been invented 

in this revision. Contemporary digital-health evaluation frameworks emphasize usability, 

implementation context, security, and transparent technical reporting (Llorens-Vernet & Miró, 2020; 

Azad-Khaneghah et al., 2021; Wei et al., 2020; Jacob et al., 2020). 

The source manuscript also does not provide an ethics-approval identifier, informed-consent 

procedure, or complete data-governance protocol. Before submission, the authors should document 

institutional permission, consent for cadre participation, authorization for use of operational health 

data, anonymization procedures, access control, data backup, and safeguards for child and parent 

identifiers. Ethical and privacy reporting is essential when digital tools handle community health 

data (Gopichandran et al., 2023; Llorens-Vernet & Miró, 2020). 

Results and Discussion 
Results 

Initial stakeholder engagement confirmed 12 active Posyandu sites and persistent reliance on 

manual records. The needs assessment identified recurring workflow requirements for integrated 

records of children under five and pregnant women, immunization scheduling, automated growth 

visualization, and monthly reporting. These analytical findings, rather than the administrative 

sequence of partnership activities, defined the functional requirements used in application 

development. 

Development of the Digital Posyandu Application 

Based on the field needs analysis, the team developed a desktop-based digital Posyandu application 

using Lazarus/Free Pascal for the interface and Firebird as the database. Lazarus was selected 

because of its stability, lightweight operation, and compatibility with the computers available at 

Posyandu sites. Firebird enables local storage through embedded mode without requiring a 

dedicated server. This combination produced an application that can operate offline and is well 

suited to the Posyandu environment. 

Application development was conducted incrementally, beginning with core modules for 

recording data on children under five and pregnant women. After the core modules were completed, 

the team added automated growth charts, immunization schedules, and monthly reporting modules. 

This staged approach allowed internal testing at each phase, minimizing the risk of bugs and helping 

maintain application stability as new features were added. 

All application modules were successfully developed with a simple interface that was easy for 

cadres to understand. Navigation features were made more intuitive based on cadre feedback 

obtained during the needs-analysis stage. Accordingly, the application was designed not only to meet 

technical recording requirements but also to be usable by users with varying levels of digital literacy. 

The developed Posyandu application includes the following interfaces and functions. 

Table 2. Core, administrative, and personnel interfaces of the digital Posyandu application 

 
 

Login interface 
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Main interface 

 
Province master-data interface 

 
Regency master-data interface 

 
District master-data interface 

 
Village/Subdistrict master-data interface 

 
Neighborhood-unit master-data interface  

Posyandu master-data interface 
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Health worker master-data interface 

 
Posyandu cadre master-data interface 

Table 3. Health-service and child-monitoring interfaces of the digital Posyandu application 

Medicine type master-data interface 
Medicine 

list interface 

Immunization type master-data interface 

Mother 

of child data-entry interface 
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Child data-entry interface Child measurement data-entry interface 

Table 4. User-management and reporting interfaces of the digital Posyandu application 

 
User master-data interface Report-generation interface 

 
Report-output interface 

 

Personally identifying fields in the interface screenshots were irreversibly masked in this revision 

for privacy. The underlying application functions, quantitative results, and analytical findings were 

not altered. 

Functional Testing and User Validation 

Functional testing covered data entry, growth-chart calculations, database storage, and report 

generation. The source records report successful operation of these functions in the scenarios that 

were tested. Because a full test-case matrix, edge-case protocol, and formal acceptance criteria were 

not included in the source manuscript, the result is interpreted as successful internal functional 

testing rather than proof of error-free performance. 
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User validation was distinct from internal functional testing: Posyandu cadres tested the 

application and provided feedback on the interface, data-entry flow, and report format. The feedback 

supported refinements to font size, button placement, and workflow simplification. Because the 

source does not report the number of validating cadres or a standardized usability score, these 

findings are treated as qualitative user-validation evidence. 

Based on cadre feedback, the team made several refinements, including adjusting font size, 

rearranging button positions, and simplifying the data-entry flow. These improvements demonstrate 

that the application was developed not solely on the basis of technical assumptions but also by 

considering the comfort and actual needs of users. 

Training and Implementation at 12 Posyandu Sites 

Cadre training was an important stage in ensuring that the application could be operated 

independently. Training was delivered through demonstrations and hands-on practice so that cadres 

could understand each step from data entry to report generation. The activity proceeded effectively 

because the cadres were enthusiastic and already had experience with manual recording. 

The pre- and post-training evaluation recorded an 80% increase in digital-literacy 

performance. This original value is retained unchanged. In the absence of a reported sample size, 

validated scale, pre/post descriptive scores, and inferential testing, it is interpreted as an observed 

training-associated improvement rather than a definitive estimate of training effectiveness. 

After training, the application was implemented at the 12 targeted Posyandu sites. The team 

provided assistance during routine Posyandu operations to ensure that cadres could use the 

application without significant barriers. During implementation, cadres also provided additional 

feedback that was used for minor application improvements. 

Monitoring and Evaluation 

Monitoring was conducted periodically to assess the effectiveness of application use during routine 

Posyandu activities. The team made field visits and conducted direct interviews with cadres to 

evaluate ease of use, technical constraints, and perceived benefits. Monitoring was intended to 

ensure that the application operated stably and positively supported the recording process. 

Field monitoring documented substantial operational change during implementation: 

recording speed increased by 63%, data-entry errors decreased by 45%, and monthly report-

preparation time decreased from three to five days to less than 24 hours. These values are preserved 

exactly as reported. Because the implementation combined the application with training and 

facilitation and did not include a comparator group, the changes are described as implementation-

associated rather than attributed solely to the application. 

In addition to the quantitative data, cadres reported that the application helped reduce their 

administrative burden, enabling them to devote greater attention to health services. The evaluation 

concluded that the application not only improved efficiency but also simplified workflows and 

increased cadre motivation. 

Following field monitoring, the team completed final interface, navigation, and reporting 

refinements and transferred the application and user documentation to the Rawakalong Village 

Government as part of implementation sustainability. 
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Discussion 

The application implementation results indicate that Posyandu digitalization is highly relevant for 

addressing persistent problems associated with manual recording. Before the application was 

introduced, cadres recorded all information manually in register books, a process that was time-

consuming and vulnerable to writing errors and lost data. With a digital application designed on the 

basis of field needs, the recording process became faster, more structured, and easier to trace. This 

condition is consistent with the national trend toward digital transformation in primary health 

services. Similar implementation literature shows that digital community-health tools can improve 

information availability and workflow, but their value depends on data quality, integration, and local 

implementation conditions (Sullivan et al., 2020; Harrison et al., 2020; Khubone et al., 2020; Knop et 

al., 2024). 

The relevance of digitalization is also evident in the improved accuracy of maternal and child 

health data. Previously, monthly summaries were prepared manually, creating a high possibility of 

inconsistencies among registers. After the application was introduced, data were automatically 

summarized by the system, reducing human error. Digitalization therefore helped cadres accelerate 

their work while improving data integrity, which is important for reporting to Community Health 

Centers and local government. This pattern is consistent with the broader role of electronic health 

information systems in strengthening routine data use, while also underscoring the need for explicit 

definitions of data quality and verification procedures (Harrison et al., 2020; Khubone et al., 2020). 

The present evaluation did not directly measure parental perceptions, parental health 

literacy, caregiver behavior, or child-development outcomes. The application’s growth-monitoring 

and reporting functions may provide infrastructure for clearer communication of child-health 

information, but any downstream effect on caregiver knowledge or behavior remains a hypothesis 

for future evaluation rather than a demonstrated outcome. This distinction is important because 

parental health literacy and eHealth literacy are measurable constructs that require direct 

assessment with appropriate instruments (Mörelius et al., 2021; Zaidman et al., 2023; Zhang et al., 

2019; Morrison et al., 2019; Lee et al., 2021; El Benny et al., 2021; Lin & Lou, 2021; Wijaya & Kloping, 

2021; Mialhe et al., 2021). 

The use of Lazarus/Free Pascal and embedded Firebird was contextually suitable for the 

operational conditions reported in Rawakalong because the system was designed for local, offline 

use on available computers. This should not be interpreted as evidence that the platform is superior 

to web or mobile alternatives. Digital-health adoption depends on infrastructure, workflow fit, user 

support, interoperability, and organizational conditions (Bakibinga et al., 2020; Jacob et al., 2020; 

Greuel et al., 2023). 

Firebird as an embedded database provides substantial advantages for local data storage. 

Without requiring a separate server, all data can be managed in a single database file that can be 

backed up easily. This differs from web-based systems that depend on stable internet connectivity, 

which is not always available at the neighborhood level. With a local database approach, Posyandu 

can continue operating even when the network is unavailable, ensuring that service continuity is not 

dependent on external infrastructure. Offline capability may be particularly useful where continuous 

connectivity is uncertain, although local storage also heightens the importance of backup, access 

control, and privacy safeguards (Sullivan et al., 2020; Gopichandran et al., 2023; Llorens-Vernet & 

Miró, 2020). 
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The combination of Lazarus and Firebird also demonstrated good integration for features 

such as automated growth charts, data validation, and report summaries. All features operated 

smoothly without performance problems. This suggests that lightweight open-source technologies 

can provide a strategic solution for community service programs in resource-constrained settings. 

Usability and quality should therefore be interpreted from explicit user-validation evidence rather 

than from technical functionality alone (Azad-Khaneghah et al., 2021; Wei et al., 2020). Cadre training 

accompanied the observed 80% pre-post increase in digital-literacy performance. The direction of 

change is consistent with evidence that digital and mobile training can strengthen community health-

worker competencies when tools are integrated with practice and ongoing support (Winters et al., 

2019; do Nascimento et al., 2023; Porterfield et al., 2023). However, because the source does not 

provide the cadre sample size, validated instrument, score distribution, or inferential test, the 80% 

value should be interpreted descriptively rather than as a causal estimate of effectiveness. 

Training effectiveness was also reflected in cadres' ability to operate the application 

independently after several assistance sessions. Cadres were able to enter data on children under 

five, print reports, and interpret growth charts without assistance from the community service team. 

This indicates that the application interface was aligned with cadre workflows and facilitated 

adaptation. This aligns with evidence that community health-worker digital interventions are more 

sustainable when technology is fitted to role expectations, supervision, and health-system 

integration (Early et al., 2019; Scott et al., 2018; Ahmed et al., 2022; Mupara et al., 2023; Knowles et 

al., 2023). 

From a psychological and empowerment perspective, cadres became more confident in 

performing Posyandu administrative functions. Training provided not only technical skills but also 

an awareness that technology can serve as a tool to simplify their work. This condition strengthens 

the sustainability of application use after completion of the community service program. Similar 

workforce-focused studies emphasize that confidence and practical capability are implementation 

mechanisms, but they should be measured separately from system performance (Charanthimath et 

al., 2021; Rossouw et al., 2021; Sabo et al., 2021; Blanchard et al., 2019; Werner et al., 2023). 

Implementation across the 12 Posyandu sites was accompanied by a 63% increase in 

recording speed. This observed improvement is operationally meaningful because reduced 

administrative time can create greater capacity for service delivery; however, the design does not 

isolate the contribution of the application from training, facilitation, or workflow redesign. 

Comparable digital-health literature similarly treats implementation context and workforce 

integration as central to observed performance change (do Nascimento et al., 2023; Pinto et al., 2020; 

Early et al., 2019). 

Data-entry errors also decreased by 45%. Before digitalization, common errors occurred 

because of repeated writing, misreading, or inconsistent summaries. After the application was 

introduced, automated validation reduced the risk of errors. Data became more organized, 

structured, and easier to verify. The 45% reduction should be interpreted alongside the need for 

transparent operational definitions of an error and a documented denominator, because data-quality 

limitations can persist even after digitization (Harrison et al., 2020). 

The greatest efficiency gain was observed in monthly reporting, which previously required 

three to five days but could be completed in less than 24 hours after implementation. Automated 

summaries benefited both Posyandu and the village government by enabling timely report 
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preparation. This result demonstrates the contribution of the application to improving the quality of 

health-service administration. The reduction in report-preparation time is consistent with the 

potential of electronic information systems to accelerate routine reporting, while robust evaluation 

still requires standardized timing procedures and longer-term follow-up (Khubone et al., 2020; 

Sullivan et al., 2020). 

The Rawakalong experience suggests potential transferability to Posyandu settings with 

comparable cadre roles, device availability, offline requirements, governance, and support capacity, 

rather than broad generalizability. Community health-worker programs are highly context 

dependent, and scale-up should account for organizational integration, equity, supervision, and local 

infrastructure (Scott et al., 2018; Ahmed et al., 2022; Mupara et al., 2023; Ludwick et al., 2020; 

Knowles et al., 2023). 

The system also has opportunities for further development. Cadre feedback identified the 

need for additional features such as complete immunization histories, schedule reminders, data 

export integration with Excel and Community Health Centers, and a mobile version for parents of 

children under five. Because the application was designed modularly, additional features can be 

developed without changing the core structure. Future caregiver-facing features should be evaluated 

independently because evidence on reminders and maternal-child mHealth indicates that 

intervention effects depend on design, access, and implementation conditions (Yunusa et al., 2021; 

Eze et al., 2021; Dol et al., 2019; Saronga et al., 2019). 

Further development also includes research opportunities for building a big-data-based 

Posyandu system that can support government health-policy decisions. Thus, the application is 

relevant not only locally but may also contribute to broader efforts to digitalize the Indonesian health 

system. Any future interoperability or analytics expansion should also be accompanied by explicit 

governance, data-quality, and privacy evaluation (Gopichandran et al., 2023; Llorens-Vernet & Miró, 

2020; Harrison et al., 2020). 

This evaluation has several limitations. It was conducted in one village across 12 Posyandu 

sites; the source manuscript does not specify the total cadre sample or provide full psychometric and 

scoring information for the pre-post digital-literacy assessment. There was no comparator group, the 

evaluation focused on short-term implementation indicators, and the reported 63% increase in 

recording speed and 45% reduction in data-entry errors require fuller operational definitions and 

calculation procedures. The study also did not directly measure parental health literacy, caregiver 

behavior, child growth or development outcomes, or long-term system sustainability. Accordingly, 

the findings should be interpreted as context-specific implementation evidence and observed 

process change rather than causal evidence of downstream parent- or child-level effects. 

Conclusion 
The community-engaged implementation of an offline digital Posyandu application across 12 sites in 

Rawakalong Village was associated with improvements in the operational indicators reported in the 

source data. The system integrated maternal and child records, growth monitoring, immunization 

scheduling, and reporting; cadre training recorded an 80% increase in digital-literacy performance; 

recording speed increased by 63%; data-entry errors decreased by 45%; and monthly reporting time 

decreased from three to five days to less than 24 hours. These findings support the practical value of 

context-sensitive digital health-information management and cadre capacity building for Posyandu 

service workflows. Because the study did not directly assess parental health literacy or child-
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development outcomes and did not use a comparator group, conclusions are limited to 

implementation performance, cadre digital literacy, and service efficiency. Future evaluation should 

report validated measurement procedures, longer-term system use, caregiver-facing outcomes, and 

privacy-preserving interoperability before broader transfer is considered. 
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