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Abstract

Stunting among children under five remains a critical global health concern,
particularly in rural areas with limited access to comprehensive health services.
The adoption of Electronic Medical Records (EMR), exemplified by the e-
PPGBM application used at Public Health Centers (PHCs) in Indonesia, holds
substantial promise for improving the monitoring of under-five nutritional status
and early identification of stunting risks. Despite its potential, the effectiveness
of EMR systems like e-PPGBM in rural PHCs has not been widely assessed. This
study evaluates the performance of the e-PPGBM application using the 1SO
25010:2011 software quality standard, focusing on six key characteristics:
functionality, performance efficiency, usability, security, reliability, and
maintainability. A multi-method approach involving black-box testing, scenario
testing, stress testing, and usability questionnaires was applied, with responses
gathered from 37 PHC personnel. Findings indicate that, while infrastructure and
training limitations persist, the e-PPGBM application demonstrates overall
effectiveness in tracking nutritional status and detecting stunting risk in Kuningan
District, West Java, Indonesia. Notably, the application contributes to improved
health service delivery. This study suggests the integration of predictive analytics
for stunting risk, based on additional data from local health posts (posyandu), to
enhance future usability and performance.
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1.Introduction

Stunting is a major public health issue affecting children under five, particularly in
developing countries where it is exacerbated by socioeconomic challenges and
limited healthcare access. Stunting, characterized by inadequate growth due to
chronic malnutrition, frequent infections, and insufficient psychosocial stimulation,
results in long-term impacts on cognitive development, educational performance,
and overall well-being. Various factors contribute to stunting, including maternal
nutrition, infection rates, and sanitation practices, such as access to clean water and
proper hand-washing habits, which remain inadequate in many rural areas [1-5].

In Indonesia, significant progress has been made to reduce the prevalence of
stunting, with rates decreasing from 27.6% in 2018 to 21.4% in 2023, according to
the Indonesian Nutrition Status Study (SSGI) [6]. However, stunting rates in some
regions, such as Kuningan Regency, remain high; in 2021, 5.37% of children under
five in this area were reported to be stunted, which equates to approximately 3,665
out of 68,250 toddlers [7].

Effective data management and accurate monitoring of child health metrics at
Public Health Centers (PHCs) are crucial to addressing stunting, especially in
remote areas [8]. The Indonesian Ministry of Health has recognized the importance
of Electronic Medical Records (EMR) in improving health data quality and
accessibility. As part of its Strategic Plan, the ministry has promoted EMR adoption
with a gradual implementation strategy across health facilities. By 2021, the
proportion of hospitals using EMR rose from 12.87% in 2020 to 21.39%,
demonstrating progress but also indicating room for further expansion and
optimization in primary care settings, particularly rural PHCs [9].

In Kuningan District, the EMR-based e-PPGBM application has been
implemented across 37 PHCs to monitor and record child nutrition data, achieving
full implementation across the district. This system plays a central role in
optimizing child health monitoring and stunting prevention [10-12]. The
performance of the e-PPGBM application must be continuously evaluated to ensure
its efficacy and usability, especially in the context of limited resources and
technical infrastructure. Although promising, the application still faces
performance and feature limitations that could affect its efficacy in supporting the
early identification of stunting risks [10-17].

This study seeks to evaluate the performance of the e-PPGBM application using
the 1SO 25010:2011 quality model, a standard for assessing software systems in
terms of eight primary characteristics, such as functionality, performance
efficiency, usability, security, reliability, and maintainability [18]. Given the
critical role of EMRs in facilitating accurate health data collection and supporting
health interventions, it is essential to assess the functionality and user acceptance
of e-PPGBM to ensure it meets the practical needs of PHC workers in rural areas.

This study applies quantitative methods to assess six core characteristics of e-
PPGBM, using black-box testing, usability questionnaires, and scenario-based
testing with healthcare professionals across the district. This analysis aims to
provide evidence-based recommendations for enhancing e-PPGBM, contributing
to its role in supporting sustainable and responsive healthcare solutions for child
health and stunting prevention in rural Indonesia [19-23].
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2.Methods

The research used quantitative methods with the ISO/IEC 25010 framework to
measure the quality of the RME system based on user experience and blackbox
testing of the e-PPGBM system. Testing instruments to measure the quality of
software products using blackbox testing. The research procedure is presented

in Fig. 1.
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Fig. 1. Research procedure.

3.Results and Discussion

Table 1 summarizes the main functions of the features available in the e-PPGBM
application. The home page provides users with access to the features available in
the application. Next, tests were conducted on the features of the e-PPGBM
application to evaluate its performance. summarizes the main functions of the

features available in the e-PPGBM application.

Table 1. Features of the e-PPGBM application.

Feature

Function

g

Single Sign On

Ourektncat Gz don Kesehotan v dan Aok
L

plikasi Pencatatan dan Pelaporan Gizi
Berbasis Masyarakat

Login page of the e-PPGBM
application

Menu to access information
about toddlers such as

stunting  toddlers,  non-
stunting toddlers,
underweight toddlers,

deviant toddlers.

Sidebar, which is used to
input toddler data and create
data reports.
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Table 1(continue). Features of the e-PPGBM application.

Feature Function
¢ e-PPGBM - Main Dashboard
OAFTAR APLIKAS! - e - Users can access other
Sistem Informasi Gizi Terpadu menus as needed.
Selamat Datang PUSKESMAS PAYUNGSARI
Hak akses Anda sebagai Entry ePPGBM
Manajemen Data
i SEEE - Displays a list of toddler

development information.
- Data update: add, delete, and
update toddler development.

. [rm—— a L

SR 4 - Recap data and routine
reporting by Public Health
Center or village.

- Recap menu of problematic
‘ g toddler data
- Users can filter to group data
by place, or time.

Table 1 presents the results of testing the e-PPGBM application and Fig. 2
presents the quality measurement results of e-PPGBM applications using 1SO. From
the test results, Functional Suitability Characteristics obtained a total score of 0.37,
followed by Performance Efficiency with a total score of 0.206, Usability which
received a score of 0.128, Security with a score of 0.082, Reliability of 0.052, and
Maintainability which obtained a score of 0.05. The total test value of the e-PPGBM
application obtained a score of 4.513, which is categorized as good. The test results
show that most characteristics and sub-characteristics obtained good results,
reaffirming the overall good quality of the e-PPGBM application. However, several
sub-characteristics, namely Usability, Performance, and Security, get imperfect
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scores. Therefore, the results of this test can be used to assess the quality of the e-
PPGBM application. The weight calculation results can be seen in Table 2.

Funetional Suitability Sub-characteristics Score Performance Efficiency Sub-characteristics Score
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Fig. 2. Quality measurement results of e-PPGBM applications using 1SO.

Table 2. Weight calculation results.

Weight Sub-  Result of Sub-  Weight

Characteristics  Weight Sub-characteristics Characteristics Characteristics Results

. Function Completeness 16.0% 0.16
Eﬁﬂ;ﬂﬂ?@' 37.0% Function Correctness 11.0% 0.110 0.37
Function Appropriateness 10.0% 0.100
Time Behavior 12.0% 0.105
E’]ifrii"igzgnce 25.0% Resource Utilization 7.0% 0.056 0.221
Capacity 6.0% 0.060
Operability 3.0% 0.024
Learnability 2.0% 0.016
User Error Protection 3.5% 0.028
Usabilit 16.0% Appropriateness 0.128
/ Rggogﬁizability 2.0% 0.016
User Interface Aesthetic 2.0% 0.016
Accessibility 3.5% 0.028
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Table 2(continue). Weight calculation results.

Weight Sub- Result of Sub-  Weight

Characteristics Weight Sub-characteristics Characteristics Characteristics Results
Confidentiality 5.0% 0.042

Security 9.0% Resistance 2.0% 0.020 0.082
Authenticity 2.0% 0.020
Availability 4.0% 0.024

Reliability 8.0% Fault Tolerance 2.0% 0.016 0.052
Recoverability 2.0% 0.012
Modifiability 2.0% 0.020

Maintainability 5.0% Modularity 2.0% 0.020 0.050
Analyzability 1.0% 0.010

Total 100% 100.0% 0.903 0.903

TOTAL 4.513

4.Conclusions

The assessment model applied has been a success in evaluating the e-PPGBM
application. The application was assessed based on six main characteristics:
Functional Suitability, Performance Efficiency, Usability, Reliability, Security, and
Maintainability, which includes 26 sub-characteristics. The weighting shows that
Functional Suitability has the highest weight, followed by the other characteristics.
The results show that Functional Suitability and Reliability scored very well, while
Usability and Performance Efficiency showed positive results, but there is still
potential for improvement.
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