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INTRODUCTION 
Malnutrition in children under five years is a 

critical global health issue, with millions of the population 
affected by stunting, wasting, and underweight, 
particularly in low- and middle-income countries. Proper 
nutritional monitoring during the early stages of life is 
crucial as it influences not only physical growth but also 
cognitive development and future health outcomes. 
Nutritional assessments commonly use anthropometric 
measures, such as weight-for-age, height-for-age, and 
weight-for-height, which are widely endorsed by global 
health organizations including the World Health 
Organization (WHO)1. Despite the availability of these 
measures, the methods used to collect, store, and 
process nutritional data are often outdated and error-
prone, leading to inconsistencies in the monitoring of 
children health status. The transition towards digital 
tools, particularly mobile and web-based applications, 

offers a significant advancement in the field of public 
health by providing a more accurate, efficient, and user-
friendly means of assessing nutritional status2. 

The development of digital applications designed 
to assess children nutritional status has grown 
significantly in recent years. These applications use 
advanced algorithms and models, including the Simple 
Additive Weighting (SAW) method, machine learning, 
and decision tree algorithms such as C4.5, to streamline 
the process of evaluating nutritional health. Studies have 
shown that applications using these methods can achieve 
high levels of accuracy in classifying malnutrition, 
reducing errors related to human calculation and 
interpretation. For instance, the SAW method has been 
effective in assessing malnutrition by incorporating 
multiple anthropometric indicators, including Body Mass 
Index (BMI), while applications using machine learning 
techniques such as the K-Nearest Neighbor (KNN) 
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of bias was assessed using QUADAS-2 for diagnostic studies, then data were analyzed 
descriptively through a narrative synthesis of results on accuracy, data input methods, 
and user proficiency. 
Discussions: The results showed that out of 925 initially identified articles, 13 met the 
inclusion criteria and were further analyzed. Advanced algorithms, particularly K-
Nearest Neighbor (K-NN) and other machine learning models had high accuracy when 
supported by quality data and adequate user training. Moreover, real-time IoT-based 
tools showed high precision in nutritional assessments. Challenges remain in ensuring 
accurate data entry and algorithm updates to meet the needs of diverse populations. 
Conclusions: Digital applications present promising accuracy and precision in evaluating 
nutritional status of children under five. However, continuous improvement in data 
quality and user training is essential for the optimal implementation in public health 
interventions. 
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method have shown high accuracy in categorizing 
children nutritional status3–6. These technological 
advancements provide significant improvements in the 
management and analysis of nutritional data, particularly 
in rural or under-resourced areas where malnutrition 
remains rampant. 

The proliferation of digital nutrition applications 
has offered new opportunities to assess and monitor 
nutritional status of children globally. However, the 
accuracy and effectiveness of these applications vary 
depending on several factors, raising critical study 
questions7. First, there is a need to understand the 
accuracy of different nutrition applications in assessing 
children nutritional status and compare with one 
another. Mobile applications and wearable technologies 
have provided opportunities for the real-time collection 
of granular nutrition-related data, which can then be 
analyzed using machine learning to provide more 
complex assessments. However, existing methods 
remain inefficient and complex, often requiring specific 
sensors8. Despite the increasing adoption of digital 
nutrition applications, there remains a significant study 
gap in the comparative assessment of accuracy. Various 
studies have examined the performance of individual 
applications, but only a few have systematically 
compared different digital tools using standardized 
validation methods. Limited studies have also explored 
the impact of varying data input methods, user 
capabilities, and algorithmic performance across 
different populations. Addressing these gaps is crucial for 
identifying the most effective and reliable digital 
nutrition assessment tools and for informing best 
practices in implementation. Second, it is crucial to 
identify the factors that influence the level of accuracy in 
nutrition applications, including the algorithms used, 
data input methods, and user capabilities. Accurate 
assessment of nutrition status and growth monitoring 
information is an important part in the prevention and 
treatment of diseases but remains a challenging task. 
Mobile augmented reality applications offer a promising 
alternative for nutritional status assessment, expanding 
beyond somatopic measurements. By leveraging the 
ubiquitous smartphone 3D camera capabilities and 
integrating AI-driven intelligent systems with cloud 
storage, MAR technology facilitates detailed body 
dimensions and nutritional status analysis. This approach 
eliminates the need for physical contact with the subject 
being measured, offering a potentially more accessible 
and efficient method9. Understanding the strengths and 
limitations of these various digital tools will be essential 
for optimizing use in public health interventions aimed at 
combating children malnutrition globally. This systematic 
review will address the existing study gap by synthesizing 
results from multiple studies, comparing different digital 
nutrition applications, and evaluating methodological 
rigor to provide a comprehensive assessment of accuracy 
and usability in diverse settings8,10. 

Based on the discussion above, this review aimed 
to 1) evaluate the accuracy and precision of digital 
nutrition applications in assessing children nutritional 
status and 2) identify the factors influencing the efficacy 
of these tools by exploring various algorithms, data input 
methods, and user capabilities. The results will offer 

valuable insights into optimizing the use of digital 
nutrition applications in public health interventions 
aimed at reducing children malnutrition. 
 
METHODS 

A comprehensive literature search was 
conducted to identify relevant studies that evaluated the 
accuracy and precision of digital applications designed to 
assess nutritional status in children under five years. The 
search was performed across multiple academic 
databases, including PubMed, ScienceDirect, and Google 
Scholar. The Boolean search strategy incorporated terms 
related to the Population, Intervention, Comparison, and 
Outcomes (PICO) framework. Population was defined by 
terms such as "toddler," "children," "infant," "balita," and 
"early childhood." Intervention included keywords such 
as "nutritional status calculator," "digital nutrition 
assessment," "nutrition app," "mobile health (mHealth)," 
and "web-based nutrition assessment." Comparison 
included studies comparing digital applications to manual 
anthropometric methods or other validated digital tools. 
Outcome focused on "accuracy," "reliability," "precision," 
and "anthropometry validation. An example of Boolean 
Syntax used was: ("toddler" OR "children" OR "infant" OR 
"balita") AND ("nutrition app" OR "digital nutrition 
assessment" OR "mobile health" OR "web-based 
nutrition") AND ("Precision" OR "accuracy" OR 
"reliability") NOT ("adult" OR "elderly") AND 
(2010:2024[dp]). Moreover, filters were applied to limit 
the search to peer-reviewed studies published between 
2010 and 2024, in either English or Bahasa Indonesia. 

The review adhered to specific inclusion and 
exclusion criteria to ensure the relevance and quality of 
the studies selected. Inclusion criteria consisted of 
studies that assessed digital applications developed to 
evaluate nutritional status of children aged 0-5 years, 
with a focus on accuracy and precision. Only studies 
published between 2010 and 2024 were considered to 
ensure the inclusion of up-to-date technologies and 
methodologies. Studies primarily focused on adult or 
elderly populations, used non-digital methods for 
nutritional assessment, or presented reviews without 
empirical data were excluded. 

The systematic review included various designs, 
including Cross-sectional studies evaluating the real-time 
accuracy of digital tools, Experimental studies assessing 
the effectiveness of machine learning algorithms for 
nutritional classification, Validation studies comparing 
digital assessments with standard anthropometric 
measurements (e.g., WHO growth standards, and 
Assessment Anthropometric Standard of Toddler 
Nutritional Status by Ministry of Health) and Comparative 
studies analyzing different applications performance in 
nutritional status assessments. Data were systematically 
extracted from each included study, focusing on key 
variables including design, sample size, type of digital tool 
(e.g., mobile app or web-based platform), and the specific 
nutritional indicators assessed (e.g., Weight-for-age, 
Length-for-age, BMI-for-age, weight-for-height). 
Additionally, the methods of validation, including 
comparisons with standard measures such as WHO 
growth standards, were documented. Accuracy and 
precision results were extracted, along with any 
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identified limitations or biases. The quality of the 
included studies was assessed using the PRISMA 
framework for systematic reviews. The risk of bias 

assessment was conducted using the QUADAS-2 tool for 
diagnostic studies, ensuring a rigorous evaluation of both 
the results and the methodological soundness.

 

 
Figure 1. PRISMA Flow chart for article selection for objective11 

 
DISCUSSIONS 

A systematic approach was used to assess the 
accuracy of digital applications in evaluating nutritional 
status of children under five years old. The study adhered 
to the PRISMA framework for systematic reviews, as 
shown in Figure 1. Initially, 925 studies were identified 
from three major databases including PubMed, 
ScienceDirect, and Google Scholar. After removing 
duplicates (n=123) and irrelevant records using 
automation tools (n=7), 795 studies underwent 
screening. Following a detailed eligibility assessment, 13 
studies met the inclusion criteria for final analysis. The 
QUADAS-2 Risk of Bias Assessment, presented in Table 1, 
was conducted to evaluate the methodological 
robustness of the included studies. Most studies showed 
a low risk of bias in patient selection, index test, reference 
standards, flow, and timing. However, Teshome et al. in 
201712 showed a moderate risk of bias in patient 
selection due to potential issues in the study population. 
Despite the result, the index test, reference standard, 
flow, and timing remained at a low risk. The overall risk 
of bias was considered acceptable, though some caution 
was required when interpreting the results. In contrast, 

all other included studies showed low risk across all 
categories, showing high methodological reliability. This 
consistency suggested that the selected studies were 
methodologically sound, supporting the validity of the 
synthesized results. 

 
Comparative Level of Accuracy and Comparison of 
Various Application Systems 

The assessment of toddler nutritional status 
through digital applications has evolved with the 
integration of various algorithms, each contributing 
distinct advantages in terms of accuracy and reliability. 
The K-NN method, for example, shows a significant 
accuracy of 91.94%, making it an effective tool for 
predicting nutritional outcomes based on large datasets. 
This method compares new toddler data with pre-
existing data to detect early nutritional deficiencies, 
thereby facilitating timely interventions. The "PSG Balita" 
application on the Android platform also offers 
substantial improvements in data management, in line 
with ISO/IEC 25010 standards, ensuring both the quality 
and timeliness of data, crucial for strategic nutritional 
planning.2 

Identification of new studies via databases and registers  

Records identified from : 
Databases (n=925) 

Registers (n=0) 
 

Records removed before screening: 
Duplicate records (n=123) 

Records marked as ineligible by automation 
tools (n=7) 

Records screened 
(n=795) 

Records excluded 
(n=579) 

Records sought for retrieval 
(n=216) 

Records excluded: 
Inappropriate Study Design (n=100), 
including: 
 • Narrative review (n=40) 
 • Case report (n=25) 
 • Non-comparative descriptive study  

(n=20) 
 • Qualitative study (n=15) 
Measuring Wrong Outcome (n=70) 
Inappropriate Intervention and Subject (n=8) 
Inappropriate Context (n=25) 

Records of included Systematic Review 
(n=13) 

Id
e

n
ti

fi
ca

ti
o

n
 

Sc
re

e
n

in
g 

In
cl

u
d

e
d

 



548 

 

 

Copyright ©2025 Faculty of Public Health Universitas Airlangga  
Open access under a CC BY – SA license | Joinly Published by IAGIKMI & Universitas Airlangga  
 
How to cite: Kurniawan, D., Wirawan, N. N., & Tolle, H. (2025) A Systematic Review of Digital Applications Accuracy for Calculating and Assessing Nutritional 
Status of Children Under Five Years: Tinjauan Pustaka Sistematis Analisis Akurasi Aplikasi Digital dalam Perhitungan dan Penilaian Status Gizi Anak di Bawah 
Lima Tahun. Amerta Nutrition, 9(3), 545–556. 

e-ISSN: 2580-1163 (Online) 
p-ISSN: 2580-9776 (Print) 
Kurniawan et al. | Amerta Nutrition Vol. 9 Issue 3 (September 2025). 545-556 

IoT-based tools, which use real-time data for 
anthropometric measurements, have shown remarkable 
precision with a 99.82% accuracy for weight and 97.34% 
for height, representing a breakthrough in stunting 
prevention efforts13. Machine learning approaches, such 
as the Radial Basis Function (RBF) Neural Network, 
provide classification accuracies ranging from 90% to 
92%, reflecting the potential in accurately evaluate 
nutritional health through diverse anthropometric 
indices14. Additionally, the C4.5 algorithm offers superior 
performance over the Naïve Bayes classifier in classifying 
nutritional data, further validating the efficacy in digital 
health assessments15. 

Fuzzy logic-based systems also contribute 
meaningfully to nutritional assessments. For instance, 
the Fuzzy Sugeno method, which adheres to WHO 
standards, provides an intuitive and user-friendly 
platform for monitoring toddler growth. Another 
application that incorporates fuzzy logic and the TOPSIS 
method has achieved an accuracy rate of 84%, delivering 
not only nutritional assessments but also food 
recommendations tailored to children needs16. Although 
these technologies promise advancements in accuracy 
and data-driven insights, challenges remain regarding the 
validity of the input data and the necessity for regular 
updates to algorithms and datasets. The reliability of 
these digital tools is highly dependent on the quality and 
comprehensiveness of the data input, as well as 
adaptability to different contexts and populations. These 
tools are highly valuable in complementing nutritional 
assessment methods but should not be considered 
replacements for professional evaluations and expert 
guidance. 

 
Factors Influencing the Efficacy of Digital Nutrition 
Applications 

The efficacy of digital nutrition applications in 
assessing children nutritional status is influenced by 
several critical factors, including the algorithm used, data 
quality, user proficiency, and adaptability to various 
populations. These factors are essential to ensure 
accurate and precise anthropometric measurements, 
which are the foundation for determining malnutrition in 
children. In addition, the integration of contextual factors 
such as local health infrastructure, cultural acceptability, 
and routine data availability also plays a crucial role in 
maximizing application practical effectiveness and 
sustainability. 

 
Algorithm Selection 

The choice of algorithm plays a crucial role in 
determining the accuracy of the application. For 
example, the K-NN algorithm has been shown to deliver 
high accuracy in classifying malnutrition in children, 
achieving accuracy rates of up to 91.94% when 
comparing new anthropometric data with pre-existing 
datasets. This high level of accuracy is essential for early 
detection of nutritional deficiencies, allowing timely 
interventions in malnutrition case15. Similarly, machine 
learning algorithms such as the RBF Neural Network have 
shown accuracy rates between 90% and 92% in 
evaluating nutritional status based on Weight-For-Age 
(WFA) and Height-For-Age (HFA) indices14. 

Data Input and Quality 
The quality of data input plays a crucial role in the 

performance of digital nutrition applications. High-
quality and accurate data entry is essential for reliable 
nutritional assessments. For instance, applications using 
IoT-based real-time anthropometric tools have shown 
remarkable precision, achieving accuracy rates of 99.82% 
for weight measurements and 97.34% for height. 
However, in regions where access to IoT technology is 
limited, particularly in rural areas, reliance on manual 
data entry becomes necessary. This dependency places a 
heavy emphasis on user training and strict adherence to 
protocols for data reliability17. In these cases, 
inconsistencies and user errors can lead to significant 
variations in outcomes, undermining application overall 
reliability. Therefore, standardized input methods and 
consistent training are critical to mitigating these errors, 
as shown by the need for quality-driven design patterns 
in IoT applications18, ensuring the accuracy of manual 
data collection and maintaining consistent data quality. 
 
User Proficiency and Training 

The proficiency of users operating digital 
applications also plays a key role in the efficacy of these 
tools. User errors such as incorrect data entry or failure 
to follow measurement protocols can compromise the 
accuracy of the results. Studies on the "PSG Balita" 
application, for example, show that improved user 
training significantly enhances both the accuracy and 
timeliness of data, ultimately leading to more reliable 
assessments of nutritional status19. Without adequate 
training, even advanced digital tools may not achieve full 
potential, particularly in under-resourced settings where 
users may lack the technical skills needed to operate the 
systems effectively. 
 
Adaptability to Diverse Populations 

To be effective, digital nutrition applications must 
be adaptable to different population groups. The ability 
of applications to process varied anthropometric data 
and adjust to population-specific nutritional needs is 
crucial. Fuzzy logic-based systems, such as those using 
the Fuzzy Sugeno method, have shown strong 
adaptability by providing user-friendly platforms 
consistent with WHO standards for monitoring child 
growth. These applications have proven to be 
particularly effective in rural and under-resourced areas, 
where accurate, real-time assessments are essential for 
preventing stunting and wasting25. 

The accuracy of under-five nutrition assessment 
applications is influenced by several key factors, such as 
algorithm selection, data quality, user input, and the 
ability to process diverse anthropometric data. These 
factors work together to determine the reliability and 
effectiveness of digital tools in evaluating and predicting 
nutritional status of young children. One of the most 
important aspects is the choice of algorithm, as different 
methods can produce varying results. For example, K-NN 
algorithm has shown an accuracy of 91.94% in predicting 
children nutritional status, and three machine learning 
algorithms namely Naive Bayes, KNN, and Random Forest 
were evaluated based on accuracy, precision, and recall. 
KNN provided the highest accuracy score of 0.967 (almost 



549 

 

 

Copyright ©2025 Faculty of Public Health Universitas Airlangga  
Open access under a CC BY – SA license | Joinly Published by IAGIKMI & Universitas Airlangga  
 
How to cite: Kurniawan, D., Wirawan, N. N., & Tolle, H. (2025) A Systematic Review of Digital Applications Accuracy for Calculating and Assessing Nutritional 
Status of Children Under Five Years: Tinjauan Pustaka Sistematis Analisis Akurasi Aplikasi Digital dalam Perhitungan dan Penilaian Status Gizi Anak di Bawah 
Lima Tahun. Amerta Nutrition, 9(3), 545–556. 

e-ISSN: 2580-1163 (Online) 
p-ISSN: 2580-9776 (Print) 
Kurniawan et al. | Amerta Nutrition Vol. 9 Issue 3 (September 2025). 545-556 

100%) in predicting cases of malnutrition, particularly 
stunting, compared to the other two algorithms28, 
making it highly effective for comparing new data with 
existing datasets and allowing early identification of 
nutritional issues29. In contrast, other algorithms, such as 
the C4.5, have shown a lower accuracy of 72.13%, 
indicating the impact of algorithm choice on assessment 
outcomes30. Image processing techniques for 
anthropometric measurements, with accuracies of up to 
100%, are instrumental in improving precision of 
nutritional evaluations31. Despite the high accuracy, the 
computational demands of the K-NN algorithm can 
hinder implementation in low-resource environments, 
where access to technology and data may be limited32. 
The complexity of models such as RBF Neural Networks 
further worsens this issue due to the requirement of 
significant computational resources and expertise33. 
Although machine learning presents innovative solutions 
for malnutrition detection, the gap between high 
performance in controlled settings and practical 
application in low-resource contexts remains a critical 
challenge. Overcoming these barriers is essential for 
ensuring effective implementation and improving health 
outcomes in underserved populations. 

The quality and completeness of input data play a 
critical role in the effectiveness of these applications. For 
instance, the Mozita application showed how focusing on 
information accuracy, timeliness, and ease of use can 
enhance data quality, ultimately improving the overall 
reliability of nutritional assessment34. However, 
inaccuracies and data gaps can result in erroneous 
assessments, similar to image-based applications such as 
GoFood Lite, where improper use of fiducial markers led 
to compromised data integrity35. Ensuring the accuracy 
and completeness of data is essential for obtaining 
trustworthy results. Issues such as user errors and 
inconsistencies in data entry can also significantly affect 
the outcomes, emphasizing the need for user training and 
proper guidance on how to input data correctly35,36. 

The capacity of digital nutrition applications to 
handle diverse anthropometric data is a critical factor in 
ensuring accuracy. These applications must be adaptable 
to the specific nutritional needs of different populations 
to provide precise assessments. Studies have shown that 
performance can vary significantly depending on the 
types of anthropometric data being measured and the 
range of variations within the population, potentially 
complicating accurate assessments in more diverse 
settings. These applications must consider ethnic and 
cultural differences in anthropometric practices to 
improve the reliability of nutritional status 
measurements. Despite offering valuable initial 
assessments, digital applications must be combined with 
evaluation methods, such as clinical assessments and 
anthropometric measurements, to ensure a more 
comprehensive and accurate analysis of children 
nutritional status. This review has limitations, including 
variations in study design, data sources, and 
methodologies, which may introduce inconsistencies in 
the reported accuracy of digital nutrition applications. 
Additionally, heterogeneity in assessment criteria poses 
challenges in drawing generalized conclusions. Variations 
in anthropometric measurement techniques across 
different studies may introduce inconsistencies in 
accuracy assessments. Furthermore, the predominance 
of cross-sectional study designs in the included literature 
limits the ability to establish causal relationships between 
digital assessment applications and actual nutritional 
status. Discrepancies in validation methods and 
reference standards across different applications create 
challenges in making direct comparisons. Future 
investigations should prioritize longitudinal studies and 
the development of standardized validation protocols to 
enhance the reliability and applicability of digital 
nutrition assessment applications. Addressing these 
limitations is crucial to strengthening the credibility and 
facilitating the integration of these technologies into 
public health nutrition programs37–39.
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Table 1. Quality Assessment of Studies Evaluating the Accuracy of Digital Diagnostic Tools using the QUADAS-2 Risk of Bias Assessment20 

Study References Patient Selection Index Test References Standard Flow and Timing Overall Risk 

Oliviera et al., 20191 Low Low Low Low Low 
Ferliandini et al., 202321 Low Low Low Low Low 
Teshome et al., 201712 Moderate Low Low Low Low 
Kurniastuti, 201722 Low Low Low Low Low 
Heymsfield et al., 201823 Low Low Low Low Low 
Bhattacharya et al., 201924 Low Low Low Low Low 
Rosari et al., 202413 Low Low Low Low Low 
Rahmad et al., 202319 Low Low Low Low Low 
Damar et al., 202214 Low Low Low Low Low 
Ridwan et al., 202115 Low Low Low Low Low 
Suharjito et al., 201725 Low Low Low Low Low 
Permatasari et al., 201726 Low Low Low Low Low 
Conkle et al., 201827 Low Low Low Low Low 

QUADAS-2=Quality Assessment of Diagnostic Accuracy Studies-2  
 
Table 2. Characteristics and Outcomes of Studies Evaluating Accuracy of children Nutrition Digital Health Interventions 

Reference Objectives of the Study Study Design References Methods System Main Result 

Oliviera et al., 20191 To develop a free, simple-to-
use digital application for 
assessing overall nutritional 
status using four 
anthropometric indicators 
(height, weight, waist, hip 
circumference) 

A mobile application was developed 
using the MIT App Inventor and 
tested by 120 people, including 
nutritionists, who provided feedback 
on its usability. 

The app calculates nutritional status 
using the standard deviation 
classification system (z-scores) based 
on WHO (2007) standards. It evaluates 
BMI for adults based on WHO and 
PAHO guidelines, and Body Adiposity 
Index (BAI) using Bergman et al.'s 
formula. 

The app achieved good accuracy in classifying 
nutritional status using simple measurements. 
Nutritionists reported it could be used by the 
general population. Initial user testing provided 
feedback with high user satisfaction but lacked 
formal accuracy metrics. 

Ferliandini et al., 
202321 

To Provide a reliable tool for 
monitoring children's 
nutritional status and Enable 
early detection of nutritional 
problems and timely 
intervention. 

The study uses a quantitative study 
design that focuses on predicting 
nutritional status of children using 
the K-NN algorithm. This design 
comprises collecting data on various 
parameters such as age, weight, 
height, and gender of children, which 
are then used to classify the 
nutritional status by comparing new 
data with existing data in the dataset. 

K-NN method for predicting 
nutritional status of children and 
Algorithm calculates the distance 
between toddler data for prediction 
accuracy 

The application accuracy level is 91.94% and 
Enables early detection of nutritional 
problems. 

Teshome et al., 201712 To develop a cost-effective 
real-time digital system for 
nutritional assessment using 

A system was developed integrating 
digital clinical scales and 
anthropometric measurements with 

Uses digital scales for weight and 
ultrasound sensors for height 
measurement, combining these data 

High precision and accuracy achieved through 
automated measurements. Real-time feedback 
reduces observer errors. Accuracy metrics 
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anthropometric data, with 
immediate feedback. 

GPS and other health data. The 
system provides real-time data 
transmission and analysis through a 
mobile platform. 

with other indicators like food 
security. Data are transmitted via 
cellular network and showed on a 
web-based dashboard with interactive 
visualizations. 

were not quantified, but precision improved 
compared to conventional methods. 

Kurniastuti, 201722 To develop a Flash-based 
application to assess infant 
nutritional status using basic 
anthropometric inputs 
(weight, height, head 
circumference). 

The application was created using 
Macromedia Flash and tested using 
anthropometric data from infants. 
The output was compared to 
standard Ministry of Health nutrition 
guidelines. 

Inputs include age, gender, weight, 
height, and head circumference. The 
program classifies nutritional status of 
the infant as normal, below normal, or 
above normal based on the 
comparison with Ministry of Health 
standards. 

Achieved 100% accuracy in comparison to the 
Ministry of Health standards. The system is 
highly precise due to its adherence to strict 
measurement protocols. 

Heymsfield et al., 
201823 

To review the advances in 
digital anthropometry, 
including the transition from 
traditional measuring tools to 
3D optical imaging. 

This paper is a critical review of new 
digital anthropometric tools, focusing 
on the operational details and 
validation of new technologies. 

The main methods include 3D optical 
scanning for measuring body size and 
composition. These devices are low-
cost and have applications in clinical 
and study settings. 

Validation studies showed high accuracy 
(ranging from 90-95%) for 3D imaging systems 
compared to traditional anthropometry. 
However, precision varied based on the specific 
body measurement (height/weight being the 
most accurate). 

Bhattacharya et al., 
201924 

To create a new composite 
score for nutritional status 
based on anthropometric 
measurements and compare 
its accuracy to BMI and MUAC 
classifications. 

This study collected anthropometric 
data from 780 participants and used 
confirmatory factor analysis to 
develop a composite score. 

The new method reduces 12 
anthropometric variables into a single 
composite score, providing a better 
classification of nutritional status. 
Comparison was made against 
traditional BMI and MUAC methods. 

The composite score showed higher 
classification accuracy (98.7%) compared to 
BMI (95.9%) and MUAC (96.2%). This method 
provides better precision for population 
assessments. 

Rosari et al., 202413 Develop a tool for measuring 
children height and weight to 
assess nutritional status 
promptly, aiming to 
preemptively address any 
nutritional abnormalities and 
prevent exacerbation. 

This study used both qualitative and 
experimental approaches. It involves 
measuring the height and weight of 
young children to evaluate the 
nutritional status. This study aims to 
ensure that the tools and programs 
developed are easy to use and 
provide accurate results through 
periodic trials. 

The tool developed incorporates IoT 
technology, using sensors like HC-
SR04 for height measurements and 
HX711 module with loadcell sensor for 
weight measurements. Data from 
these sensors are transmitted for real-
time analysis, enabling prompt 
identification of nutritional issues in 
children. 

The developed tool for measuring children 
height and weight using Anthropometry and 
IoT technology achieved a minimal error rate of 
0.18% for weight measurement with 99.82% 
accuracy and a 2.66% error rate for height 
measurement with 97.34% accuracy. 

Rahmad et al., 202319 Measure the effect of "PSG 
Balita" application on data 
quality. 

Quasi-experimental study design 
conducted in Banda Aceh City in 2021 
comprising 30 nutritionists at a health 
center 

A quasi-experimental study design to 
evaluate the effectiveness of the "PSG 
Balita" application in enhancing the 
quality of nutritional status data for 
children.  

After one month of using the "PSG Balita" 
application, improvements were observed in 
the aspects of timeliness (p-value<0.001), 
completeness (p-value<0.001), accuracy (p-
value=0.001), and usefulness (p-value=0.002) 
in monitoring nutritional status of children, 
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allowing for early identification of malnutrition 
risk. 

Damar et al., 202214 Classify children nutritional 
status using anthropometric 
measurements and Implement 
machine learning for 
convenient nutritional status 
assessment. 

The study uses a quantitative study 
design that uses an RBF Neural 
Network to classify children 
nutritional status based on three 
anthropometric measurements: 
WFA, HFA, and WFH. 

The paper used the RBF Neural 
Network algorithm to classify children 
nutritional status based on three 
anthropometric indexes: WFA, HFA, 
and WFH. 

The highest accuracy achieved in classifying 
children nutritional status based on WFA index 
was 91.58%, using 36 layers and 2000 or 2200 
epochs. For HFA index, the highest accuracy 
obtained was 92.11% with 144 layers and 2000 
epochs. 

Ridwan et al., 202115 To evaluate and compare the 
accuracy of two data mining 
classification algorithms Naïve 
Bayes Classifier and C4.5 
Algorithm in classifying 
nutritional status of children 
based on anthropometric 
measurements and develop an 
algorithm that can be 
implemented into application, 
facilitating easier decision-
making for stakeholders 
engaged in assessing toddler 
nutrition status based on 
anthropometric indices. 

This design is focused on evaluating 
and comparing the performance of 
two different classification algorithms 
Naïve Bayes Classifier and C4.5 
Algorithm in the context of classifying 
nutritional status of children based on 
anthropometric data. 

The methods used in the paper 
include the Naïve Bayes Classifier 
Algorithm and the C4.5 Algorithm for 
the classification of Toddler Nutrition 
Status based on Anthropometry Index. 

The C4.5 algorithm showed an accuracy rate of 
0.93% better than the Naïve Bayes Classifier 
Algorithm in classifying Toddler Nutrition 
Status based on the Anthropometry Index. 

Suharjito et al., 201725 Developing an app for toddler 
nutrition assessment includes 
creating digital tool that can 
accurately determine children 
nutritional status based on key 
parameters such as age, 
height, and weight. 

The paper uses the Fuzzy Sugeno 
method for assessing nutritional 
status of children. This method 
includes three stages: Fuzzyfication, 
comparison testing between Sugeno 
method and anthropometric tables, 
and evaluation of children nutrition 
status based on input variables such 
as age, height, weight, head 
diameter, and gender. 

The programming language used for 
developing the Android-based 
decision-making system in this study is 
Java. The system takes input variables 
like height, weight, and gender to 
determine children nutrition status, 
providing a tool for monitoring and 
ensuring appropriate growth in 
children. 

The application was tested using 30 samples to 
determine its accuracy in assessing children' 
nutritional status. The results showed that 12 
out of the 30 children had the same result, 
categorized as "Good Nutrition", when 
compared to manual calculations. This shows a 
high level of agreement between application 
and traditional methods. 

Permatasari et al., 
201726 

To classify toddler nutritional 
status using Fuzzy Inference 
System (FIS) and Comparing 
results with Ministry of Health 
standards. 

The study uses a quantitative study 
design that applies the Fuzzy 
Inference System (FIS) Mamdani 
method to classify nutritional status 
of children based on the weight and 
height measurements. It comprises 

The paper uses the Fuzzy Inference 
System (FIS) with the Mamdani 
method to classify nutritional status of 
children based on the weight and 
height. This method comprises 
establishing rules based on the 

The accuracy level of the fuzzy model 
developed in this study for classifying toddler 
nutritional status was approximately 84%, 
compared to the Assessment Anthropometric 
Standard of Toddler Nutritional Status by the 
Ministry of Health. 
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the collection of data from 114 
children and the establishment of 
nine rules to determine nutritional 
status categories, including stunting, 
wasting, normal, and overweight. 

Assessment Anthropometric Standard 
of Toddler Nutritional Status by the 
Ministry of Health and using the IF-
THEN operator to connect input and 
output variables. 

Conkle et al., 201827 To evaluate 3D imaging for 
measuring child 
anthropometry accurately and 
Assess the reliability of 3D 
scans versus manual 
measurements. 

The study uses a quantitative design 
to evaluate the accuracy and 
reliability of a low-cost, handheld 3D 
imaging system for measuring 
children anthropometry, specifically 
stature, head, and arm 
circumference. Conducted in 2016-
2017, the study comprised recruiting 
474 apparently healthy children aged 
0-5 years from various facilities in 
metro Atlanta, Georgia. 

The 3D scanning device used was a 
tablet with an attached Structure 
Sensor 3D scanner, which was off-the-
shelf commercial hardware and cost 
USD 379. The anthropometrists 
carried this device to collect 3D scans 
and demographic information, and 
the custom software AutoAnthro from 
BST was used for scanning and data 
entry. 

The study found that the 3D imaging system 
used for child anthropometry was reliable, with 
measurement reliability of repeated 3D scans 
being within 1 mm of manual measurement 
reliability for stature, head circumference, and 
arm circumference. 

PAHO Guideline=Pan American Health Organization Guideline, MUAC=Mid-Upper Arm Circumference, HC-SR04=Ultrasonic Distance Sensor Module (Model HC-SR04), PSG Balita=Penilaian 
Status Gizi untuk Balita, BST=Body Surface Translations 
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Strengths and Limitations 
This systematic review presents several 

strengths, first, it synthesizes evidence from a diverse 
range of studies that evaluated digital tools for nutritional 
assessment in children, offering valuable insights into the 
accuracy, feasibility, and contextual adaptability of 
nutrition applications. Second, the inclusion of multiple 
anthropometric indicators and methodological 
perspectives enhances the comprehensiveness of the 
results. Some limitations include the predominance of 
cross-sectional studies which restricts the ability to infer 
causality between digital assessment tools and 
nutritional outcomes. Moreover, variability in study 
design, data quality, and validation procedures among 
included studies may affect the consistency and 
comparability of results. Despite these limitations, this 
review provides a critical foundation for future studies 
and the development of standardized digital nutrition 
tools. 
 
CONCLUSIONS 

In conclusion, digital applications for assessing 
under-five nutritional status present significant potential 
in enhancing the accuracy and efficiency of nutritional 
evaluations, particularly through advanced algorithms 
such as K-NN and image processing techniques. However, 
the effectiveness of these applications is highly 
dependent on the quality of data input, user accuracy, 
and the ability to handle diverse anthropometric data. 
Despite providing valuable preliminary assessments, 
these applications need to be combined with other 
evaluation methods and supported by continuous user 
training and data validation to ensure comprehensive 
and reliable assessments of children nutrition. 
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