International Journal Of Community Service
International Journal Of Community Service
International Journal Of Community Service
Application Information Technology For Posyandu Cadres:
SI-MASTING For Early Detection of Stunting

Rina Sri Widayati1*, Nur Amalina2, Galih Pramuja Inngam Fanani3, Suratman4,
Aulia Uswatun Khasanah5, Riyani Wulandari

1 Department of Mitwifery, Universitas ‘Aisyiyah Surakarta, Indonesia
2,5 Department of Retail Management, Universitas ‘Aisyiyah Surakarta, Indonesia
3 Department of System and Technology Information, Universitas ‘Aisyiyah Surakarta, Indonesia
4 Department of Biology, Universitas Sebelas Maret, Indonesia
[bookmark: _GoBack]5,6Department of Nursing, Universitas ‘Aisyiyah Surakarta, Indonesia
*Corresponding Author:
Email: galihfanani@aiska-university.ac.id

	
Abstract.

Stunting remains a major public health issue in Indonesia, with a prevalence of 21.6% in 2022 (SSGI). Early detection at Posyandu is often constrained by manual recording, which is time-consuming, error-prone, and difficult to integrate with health systems. This study aimed to implement SI-MASTING (Stunting Early Detection Information System) to improve the effectiveness and accuracy of child growth monitoring. The study was conducted at Posyandu Sanggrahan, Sukoharjo, involving 95 cadres through Focus Group Discussions (FGDs) and User Acceptance Testing (UAT), along with trials on 11 toddlers. Results showed that SI-MASTING reduced the average recording time from 7.1 minutes to 2.4 minutes per child (66.2% efficiency) and decreased the error rate from 15.4% to 2.1% (86.3% accuracy improvement). Detection of children at risk of stunting increased from 48% to 92% (44% improvement). Cadre satisfaction was high, with an average score of 4.52 out of 5; ease of use received the highest rating of 4.67, followed by application speed at 4.58. In case testing, 45% of toddlers were identified as stunted, with the highest prevalence of 50% in the 12–18 month age group. In conclusion, SI-MASTING effectively accelerates early stunting detection, enhances data accuracy, and empowers cadres in nutritional interventions. The system has strong potential for integration with e-Puskesmas and replication in other regions as part of the national strategy to accelerate stunting reduction.
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I.	INTRODUCTION
Stunting remains a serious public health issue with long-term consequences for physical growth, cognitive development, and future productivity [1]. According to the World Health Organization (WHO), approximately 22.3% of children under five years of age experienced stunting in 2022 [2]. In Indonesia, the prevalence reached 21.6% in the same year, based on the Indonesian Nutritional Status Survey (SSGI), highlighting that stunting continues to pose a major challenge to national health [3]. Despite the implementation of various national and regional programs aimed at improving maternal and child health, the prevalence of stunting remains above the global threshold [4], [5]. This underscores the need for innovative approaches to strengthen early detection and prevention efforts [6].In Indonesia, community health posts (Posyandu) and their cadres play a crucial role in monitoring child growth and delivering basic health services at the community level [7]–[11]. However, the monitoring process is still largely conducted manually using paper-based records, which often results in fragmented data, delayed case identification, and recording errors [12]. These limitations reduce the ability of cadres and caregivers to recognize early signs of stunting risk in a timely manner, thereby diminishing the effectiveness of preventive interventions [13]. This challenge is also evident in Posyandu Sanggrahan, Sukoharjo, where manual documentation has slowed down and reduced the accuracy of identifying at-risk children.The integration of information technology into community health services offers significant opportunities to improve the efficiency of monitoring and early detection of nutritional problems [14]. 
Community-based information systems enable more accurate data collection, real-time monitoring, and faster decision-making by healthcare providers and policymakers [15]. Previous studies have demonstrated that digital technologies, such as mHealth applications, have been successfully implemented in developing countries to improve data accuracy and the effectiveness of health interventions [16]. For example, [17] reported that mobile-based applications in Africa enhanced the accuracy of nutrition records and adherence to health programs.Nevertheless, the adoption of similar technologies in Indonesia, particularly within the Posyandu context, remains limited [18]. Systems such as e-Puskesmas have been employed for administrative purposes, but they are not specifically designed to support community-based early detection of stunting [19]. Furthermore, most existing systems do not fully empower Posyandu cadres as the primary agents in health monitoring [8]. This gap highlights the necessity for an innovative information system that can be directly operated by cadres while actively involving the community in child growth monitoring.
Based on challenge, this study introduces SI-MASTING (Stunting Early Detection Information System), a community-based digital platform designed to facilitate recording of children's growth., this study introduces SI-MASTING (Early Stunting Detection Information System), a community-based digital platform designed to facilitate child growth recording, automatically calculate nutritional status according to WHO standards, and provide real-time alerts to caregivers and healthcare workers. Designed for ease of use by Posyandu cadres, SI-MASTING aims to enhance community engagement and accelerate early stunting detection. A case study was conducted at Posyandu Sanggrahan, Sukoharjo, where manual systems are still in use, demonstrating the urgent need for digitalization to improve the effectiveness of child growth monitoring.This research contributes by presenting a system that differs from existing digital solutions. Rather than focusing solely on administrative reporting, SI-MASTING emphasizes early detection of stunting risks through a simple interface and the empowerment of Posyandu cadres. By adopting a community-based approach, SI-MASTING has the potential to be integrated with national health systems such as e-Puskesmas, while simultaneously strengthening community capacity in stunting prevention efforts. Thus, this system is expected to improve the effectiveness of interventions and contribute to the sustainable reduction of stunting prevalence.

II. 	METHODS 
Materials and Tools
This study employed both hardware and software components to support the development and testing of the nutrition status monitoring application. The hardware included mobile devices for data entry and a server for data storage and processing. The software was utilized for user interface development (frontend), application logic (backend), and database management. Table 1. Shows the Hardware and Software in Research.
Table 1. Research hardware and software
	Category
	Tools/Materials
	Description

	Hardware
	Mobile Device (Smartphone)
	Patient data entry and application access

	
	Server
	Data storage and processing calculations

	Software
	PHP / Laravel
	Backend and API development

	
	Python Flask
	Nutritional status logic computation

	
	MySQL
	Patient database and calculation results

	
	HTML5, CSS, JavaScript
	User interface development


System Design
The system is designed using a three-tier architecture, consisting of the presentation layer (user interface), application layer (business logic), and data layer (database). Each layer has distinct responsibilities to ensure accurate data processing, efficient system performance, and secure data management. Figure 1. presents the main stages of the system architecture, illustrating how these layers interact to support efficient and accurate monitoring of child nutritional status. Figure 1. Shows the three-tier design of the Si-MASTING architecture.
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Fig 1. Three-tier design of the Si-MASTING architecture
Explanation of Figure 1:
1. Presentation Layer (UI):
Provides both web- and mobile-based interfaces that allow users to enter and visualize child growth and nutritional data. This layer emphasizes usability and accessibility to ensure that Posyandu cadres and caregivers can interact with the system effectively.
2. Application Layer:
Manages the business logic of the system, including the computation of nutritional status based on WHO standards and the generation of real-time alerts for at-risk children. This layer acts as the core processing engine, bridging the user interface with the data repository.
3. Data Layer:
Serves as a secure centralized database for storing children’s medical records, growth histories, and the results of nutritional status assessments. This layer ensures data integrity, confidentiality, and availability for further analysis and reporting.
The main stages of the data layer in Figure 2:
[image: A diagram of data processing

AI-generated content may be incorrect.]
Fig 2. Shows the main flow diagram data layer of the Si-MASTING.
The system operates through three primary stages that ensure accurate acquisition, processing, and interpretation of nutritional data:
1. 	Health and Identity Data Acquisition:
Child health information and identity data are collected through the mobile application. This includes age, gender, weight, and height as the primary input parameters for growth monitoring.
2. Data Transmission:
The acquired data are transmitted securely to the central server for further processing. This process ensures that records are systematically stored and made available for real-time analysis.
3. Nutritional Status Calculation:
Nutritional status is calculated using the Body Mass Index (BMI) algorithm, based on the World Health Organization (WHO) growth standards (Hasriani et al., 2023; Irawan et al., 2024; Martha et al., 2020). Equation 1. Shows the BMI Index formula. The BMI is a widely applied medical formula for assessing nutritional status, defined as:
Equation… (1)


Formula description:
w	: User weight (Kg)
h	: User height (m)
BMI	: Body mass index (Kg/m2)
The resulting BMI value is then compared against WHO growth charts and z-scores to classify the child’s nutritional status (e.g., underweight, normal, overweight, or obese). This automated process enables early detection of stunting risks and provides real-time alerts for caregivers and health workers. Figure 3. Shows the program code for calculating stunting. Figure 3 shows the SI-MATSING program code for calculating stunting.
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Fig 3. SI-MATSING program code for calculating stunting.
Code Explanation:
a) The calculate_bmi function is used to calculate BMI based on the weight and height entered by the user.
b) The nutritional_status function categorizes nutritional status based on the resulting BMI value. Table 2. Shows the parameters of the Nutritional Status from BMI.

Table 2. Nutritional status from BMI
	Nutritional status (BMI) 

	“Underweight”,
	If IMT < 18.5

	“Normal”,
	If 18.5 ≤ IMT ≤ 24.9

	"Overweight"
	If 25.0 ≤ IMT ≤ 29.9

	"Obesity"
	If IMT ≥ 30.0

	“Invalid”,
	If IMT ≥ 0


c) Input data, such as weight and height, is taken from the form completed by the user in the application.
The calculated BMI and nutritional status results are displayed to the user as part of the system's feedback.
4. The analysis results are sent back to the application for display to cadres and caregivers.
System Testing Procedure
The testing involved 95 Posyandu (Integrated Health Post) cadres in Sanggrahan Village, Sukoharjo, participating in Focus Group Discussions (FGDs) and User Acceptance Testing (UAT). The majority of participants were women aged 25–45, with a high school education, and experience in monitoring child growth and maternal health.
· FGDs were used to explore the cadres' experiences and explore user needs.
· UAT was used to assess the application's acceptability and functionality in real-world settings.
During testing, participants were asked to try the application, identify any challenges encountered, and provide suggestions for improvements. This process provided an in-depth understanding of user expectations and potential for further application development.
Data Evaluation and Analysis
The evaluation was conducted using two methods:
1. User Satisfaction Questionnaire
Measuring acceptance and satisfaction with the application based on aspects of ease of use, speed, calculation accuracy, and interface design. The assessment used a 1–5 Likert scale, which was analyzed quantitatively rumus rata rata likert.
2. Usability Metrics
Assessing the application's effectiveness and efficiency by measuring:
a. Time required to complete tasks.
b. Error rate during use.
c. Percentage of success in calculating nutritional status according to WHO standards.

III. 	RESULT AND DISCUSSION 
Before the implementation of SI-MASTING, child growth recording at the Sanggrahan Village Integrated Health Post (Posyandu) still used the Maternal and Child Health (KIA) book. This manual process took 6–8 minutes per child, was often hampered by processing delays, and carried a risk of recording errors of up to 15.4%. As a result, identification of children at risk of stunting could only be carried out after 1–2 months, when the data was completed by health workers. 
Manual data was also difficult to integrate with the health system at the community health center (Puskesmas) and district level, resulting in fragmented reporting. With SI-MASTING, recording and monitoring are carried out digitally in real time via the mobile devices of Posyandu cadres, with data directly stored on a central server and accessible to health workers. A trial with 95 cadres showed that recording time was reduced to 2–3 minutes per child, with the error rate dropping drastically to 2.1%. The system also automatically calculates nutritional status based on WHO standards, allowing cadres to immediately determine a child's growth status and provide education to parents without waiting for manual recaps. Figure 4. Shows the Si-MATSING interface display.
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Fig 4. Si-MASTING user interface
Figure 4 shows the SI-MASTING application. Testing conducted on 11 toddlers using SI-MASTING showed that 6 children (55%) had normal nutritional status and 5 children (45%) experienced stunting, a prevalence higher than the national figure (21.6% – SSGI 2022). The highest distribution of stunting was found in the 12–18 month age group (50%), consistent with literature that emphasizes the first 1,000 days of life as a critical phase of growth. Table 3 presents all 11 data samples as a representative illustration of the variation in age, gender, and nutritional status of toddlers in this study. SI-MASTING has proven effective in automatically detecting stunting and providing growth visualization, thus making it easier for health workers to identify at-risk children and prioritize nutritional interventions more quickly and precisely. Table 3. shows the results of the toddler examination.
Table 3. Shows the results of the toddler examination.
	Age Group (months)
	Number of Children
	Normal Stunting
	Stunting
	Stunting Percentage (%)

	12–18
	4
	2
	2
	50%

	19–24
	3
	2
	1
	33%

	25–30
	3
	2
	1
	33%

	31–39
	1
	0
	1
	100%

	Totally
	11
	6
	5
	45%


Equations System Usability Evaluation
SI-MASTING was evaluated through User Acceptance Testing (UAT) and a user satisfaction questionnaire to assess the level of acceptance by cadres and the system's effectiveness and efficiency in real-world settings. The questionnaire results from 95 Posyandu cadres showed a very good level of satisfaction with an average score of 4.52 on a scale of 1–5. The ease use aspect received the highest score of 4.67, indicating a simple interaction that facilitates cadres with varying levels of digital literacy. The application's speed was also rated very good (4.58), reflecting the system's ability to process data and display results quickly. The accuracy of nutritional status calculations received a score of 4.45, indicating data collection for decision-making. The interface design received a score of 4.39, indicating good acceptance, although there is still room for improvement, particularly in the visualization of child growth charts. This high satisfaction score aligns with the findings of Smith et al. (2020), who stated that mHealth applications with simple and user-friendly interfaces tend to be more easily accepted by the community. Therefore, SI-MASTING successfully met the needs of Posyandu cadres in achieving practical and efficient child growth. Table 4. Shows the results of the User Acceptance Testing.
Table 4. User acceptance testing results
	Aspect Evaluated
	Average Score (1–5)
	Interpretation

	Ease of Use
	4.67
	Excellent

	Application Speed
	4.58
	Excellent

	Calculation Accuracy
	4.45
	Good

	User Interface Design
	4.39
	Good

	Overall Average
	4.52
	Excellent


System Effectiveness and Efficiency
The evaluation of SI-MASTING through a UAT involving 95 Posyandu (Integrated Service Post) cadres demonstrated significant improvements in work effectiveness and efficiency. The average data recording time per child decreased from 7.1 minutes in the manual system to 2.4 minutes, reflecting an efficiency of 66.2%. The error rate in calculating nutritional status, which was previously 15.4%, was reduced to 2.1%, representing an increase in accuracy of 86.3%. This improvement directly impacted the acceleration of early detection of stunting; with the manual system, only 48% of children were timely identified as at-risk, while with SI-MASTING, this figure increased to 92%, a 44% increase. These results confirm that SI-MASTING not only accelerates data recording but also improves the quality of nutrition interventions, enabling health workers to take action based on accurate data more quickly and appropriately. Table 5. Shows the Effectiveness and Efficiency results.
Table 5. Results effectiveness and efficiency 
	Indicator
	Manual System
	SI-MASTING
	Improvement (%)

	Average recording time per child
	7.1 minutes
	2.4 minutes
	66.2%

	Calculation error rate
	15.4%
	2.1%
	86.3%

	Timely detection of children at risk of stunting
	48%
	92%
	44.0%


Qualitative Analysis of FGDs
Focus group discussions (FGDs) were conducted to understand the perceptions of 95 Posyandu (Integrated Service Post) cadres regarding the use of SI-MASTING and to explore their experiences during the implementation process. Thematic analysis of the FGDs yielded three main themes. First, increased cadre motivation and engagement; cadres feel more confident in monitoring their children's growth because the app automatically calculates nutritional status and provides warnings when a child is at risk of stunting. The visualization of growth charts makes it easier for cadres to educate parents. One cadre stated: "With this app, I can immediately identify children at risk of stunting without having to calculate manually, so i can immediately notify their parents." (Respondent K-12). Second, technical barriers; some cadres experienced difficulties in the initial stages of use, especially those unfamiliar with smartphones, while limited internet connections in some areas caused delays in data synchronization. These findings indicate the need for additional training and improved network infrastructure in rural areas. Third, expectations for system integration; Many cadres hope that SI-MASTING can be connected to existing health systems, such as e-Puskesmas, so that reporting and monitoring processes can be carried out in an integrated manner at all levels of health services. Table 6. Main Findings from from Focus Group.
Table 6. Qualitative analysis results from focus group discussions
	Main Theme
	Specific Findings
	Impact/Implications

	Increased cadre motivation
	Cadres reported greater confidence due to automatic nutritional calculations and easy-to-understand growth charts.
	Strengthens cadre engagement and improves parental education.

	Technical challenges
	Inexperienced cadres faced difficulties using smartphones; slow internet connectivity in some areas hindered performance.
	Highlights the need for additional training and improved network infrastructure.

	Integration expectations
	Cadres expressed the desire for SI-MASTING to be connected with the e-Puskesmas system for integrated reporting.
	Creates opportunities for nationwide adoption and integration with the national health system.

	
	
	



Table 7. Summary of comparison of manual system vs SI-MASTING
	Monitoring Aspect
	Manual System
	SI-MASTING
	Achieved Improvement

	Average recording time per child
	6–8 minutes
	2–3 minutes
	Efficiency +60–70%

	Recording error rate
	15.4%
	2.1%
	Accuracy +86.3%

	Data accessibility
	Maternal and Child Health Book (local)
	Centralized server (real-time)
	Full integration

	Stunting risk identification
	After 1–2 months
	Real-time
	>90% faster identification


Based on Table 7. SI-MASTING has been proven to accelerate data recording, minimize calculation errors, and strengthen the early detection system for stunting, in line with previous quantitative findings in 11 toddlers examined. These qualitative findings confirm that the system is not only technically efficient but also well-received by Posyandu (Integrated Health Post) cadres, enabling faster and more targeted nutritional interventions.
Discussion
The implementation of SI-MASTING has been proven to significantly contribute to accelerating the early detection of stunting. Previously, identifying at-risk children took one to two months due to the limitations of manual recapitulation. This can now be done in real time with automated analysis based on WHO standards that displays results immediately after data input [13], [14], [20]. This enables rapid interventions such as nutritional counseling, intensive monitoring, and referrals to health facilities, while supporting the government's target of reducing stunting prevalence to 14% by 2024. Compared to similar applications such as e-Puskesmas, which are more oriented towards administrative reporting, SI-MASTING excels in focusing on stunting risk detection at the community level. Its simple interface facilitates Posyandu (Integrated Health Post) cadres in direct decision-making [14], [16], [21], [22]. 
It also encourages collaboration between cadres, caregivers, and health workers through a community-based approach, in line with Davis's theory of technology adoption regarding perceived ease of use and benefits [1], [17]. However, this study has limitations, including a limited trial in one village, which is not representative of national conditions; dependence on internet connection quality, which affects real-time data synchronization; and the lack of long-term evaluation of its effectiveness in reducing stunting prevalence [23]–[25]. Therefore, further research is needed with a wider area coverage, longitudinal studies, and the development of additional features such as the integration of digital anthropometric sensors, while practically SI-MASTING can be replicated in other Posyandu through short training and policy is recommended to be integrated with the national health system to strengthen the planning and evaluation of government programs in an integrated manner.

IV.	 CONCLUSION 
This study demonstrates that the implementation of SI-MASTING (Stunting Early Detection Information System) significantly improves the effectiveness of child growth monitoring at Posyandu. The system successfully reduced the average recording time from 7.1 minutes to 2.4 minutes per child (66.2% efficiency gain), decreased recording errors from 15.4% to 2.1% (86.3% accuracy improvement), and increased the detection rate of children at risk of stunting from 48% using manual methods to 92% with the digital system (a 44% increase). User acceptance testing with 95 health cadres showed a high satisfaction level, with an average score of 4.52 out of 5, particularly in ease of use (4.67) and application speed (4.58). A case test involving 11 children revealed a stunting prevalence of 45%, with the highest rate (50%) in the 12 – 18 month age group, underscoring the importance of nutritional interventions during the first 1,000 days of life. These results confirm that SI-MASTING is effective in enhancing efficiency, accuracy, and cadre capacity for early detection, while also holding strong potential for integration with national platforms such as e-Puskesmas and replication across Posyandu to support the national target of reducing stunting prevalence to 14% by 2024.
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function hitung_bmi (Sberat, Stinggi) {
// Rumus BMI = Berat (kg) / (Tinggi (m) * Tinggi (m))
Sbmi = $berat / ((Stinggi / 100) * (Stinggi / 100)); //
Konversi tinggi badan ke meter
return $bmi;

3

// Fungsi untuk menentukan kategori status gizi berdasarkan
BMI
function status_gizi (S$bmi) {
if (Sbmi < 18.5) {
return "Kekurangan Berat Badan";
} elseif (Sbmi >= 18.5 && $bmi < 24.9) {
return "Normal";
} elseif (Sbmi >= 25 && Sbmi < 29.9) {
return "Kelebihan Berat Badan";
} else {
return "Obesitas";
)

// Data input
S$berat = 60; // dalam kilogram
$tinggi = 160; // dalam cm

// Menghitung BMI
Sbmi = hitung_bmi (Sberat, Stinggi);
$status = status_gizi (Sbmi);

// Menampilkan hasil
echo "BM . round($bmi, 2) . "<br>";
echo "Status Gizi: " . $status;

2>
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