
© November 2025 | IJIRT | Volume 12 Issue 6 | ISSN: 2349-6002 

IJIRT 186774 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 2897 

Deep Learning-Based Pediatric Malnutrition Detection: A 

Systematic Review 
 

 

Prof. Gulhane V. R.1, Abhale B.A2, Dr. Rokade P. P3, Mr. Ahire Himanshu Sachin4,  

Mr. Lokhande Ravindra Ramesh5, Miss. Sonawane Shweta somnath6,  

Miss. Shah Zaveriya Naaz liyakat Ali7 

S.N.D College of engineering and Research Center, yeola, Savitribai Phule Pune University 

doi.org/10.64643/IJIRTV12I6-186774-459 

 

Abstract—Malnutrition in children remains a major 

public health concern, particularly in low-resource 

regions where clinical evaluations and growth 

monitoring tools are limited. Conventional diagnosis 

relies on anthropometric measurements and medical 

assessment, which can be time-consuming, error-prone, 

and inaccessible in remote areas. This research 

introduces a deep learning-based visual diagnostic 

system designed to identify signs of malnutrition from 

pediatric facial and body images. The proposed 

approach employs convolutional neural networks 

(CNNs) to extract discriminative visual features such as 

facial asymmetry, muscle and fat depletion, bone 

prominence, and skin texture indicators associated with 

undernutrition. A curated dataset of pediatric images is 

pre-processed and augmented to enhance robustness, 

and model performance is evaluated using accuracy, 

precision, recall, and F1-score metrics. The goal of this 

study is to provide an automated, accurate, and efficient 

screening tool that can support frontline healthcare 

workers and community health programs. The system 

demonstrates strong potential as a non-invasive, 

scalable solution to assist early detection of 

malnutrition, enabling timely intervention and reducing 

diagnostic dependency on specialized clinical 

infrastructure. 

 

I. INTRODUCTION 

 

Malnutrition in children is one of the most persistent 

global health challenges, contributing significantly to 

childhood morbidity, developmental delays, 

weakened immunity, and mortality. According to 

global health reports, millions of children under the 

age of five suffer from stunting, wasting, or 

underweight conditions, especially in low- and 

middle-income countries. Early identification and 

timely intervention are critical to preventing 

irreversible physical and cognitive damage. However, 

traditional diagnostic methods—such as 

anthropometric measurement, physical examination, 

and medical screening—often require trained 

personnel, specialized tools, and consistent 

monitoring, which may not be feasible in remote or 

resource-limited environments. 

Recent advances in artificial intelligence, particularly 

deep learning, have created new opportunities to 

support healthcare delivery. Visual assessment of 

pediatric facial and body features has long been used 

by clinicians to detect malnutrition indicators such as 

thin limbs, sunken eyes, reduced fat tissue, and skin 

and hair changes. Automating this visual evaluation 

using deep learning-based image analysis can provide 

a scalable and highly accessible screening solution. 

Convolutional Neural Networks (CNNs) and 

computer vision techniques can learn discriminative 

features from pediatric images and support reliable 

classification of nutritional status. 

 

The aim of this research is to explore a deep learning-

driven framework capable of identifying malnutrition 

in children through visual cues extracted from 

images. By leveraging image datasets, pre-processing 

techniques, and modern neural architectures, the 

proposed system can assist healthcare workers by 

offering rapid, non-invasive, and low-cost screening 

support. This approach has the potential to 

complement traditional health 

assessment tools, expand screening capacity in 

underserved regions, and contribute to early detection 

and timely treatment of malnutrition in vulnerable 

pediatric populations. 

precursors, and trigger proactive interventions before 

catastrophic failures occur. 
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III. METHODOLOGY 

 

The proposed approach aims to automatically detect 

malnutrition in children using deep learning applied 

to facial and body images. The process is divided into 

several key stages: data acquisition, preprocessing, 

feature extraction, model development and training, 

performance evaluation, and deployment. Each stage 

is carefully designed to ensure that the model learns 

meaningful patterns related to malnutrition and 

performs accurately in practical scenarios. 

 

Data Collection 

A dataset of pediatric images is gathered from 

verified open-source medical repositories and 

publicly available child health datasets. All data 

collection follows ethical guidelines to protect child 

identity and privacy. Only images that have obtained 

consent and meet medical data use standards are 

included. Each image is labeled according to the 

nutritional condition of the child—categorized as 
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healthy, moderately malnourished, or severely 

malnourished—to enable supervised learning. 

 

Image Preprocessing 

Before training, the collected images undergo several 

preprocessing operations to improve clarity and 

consistency: 

• Resizing: Each image is scaled to a fixed 

resolution suitable for the neural network input. 

• Region Detection: The system automatically 

identifies and crops the facial and body areas of 

interest. 

• Normalization: Pixel intensities are normalized 

to remove lighting variations and improve 

uniformity. 

• Noise Reduction: Filters are applied to eliminate 

unwanted artifacts or background disturbances. 

• Data Augmentation: Techniques such as rotation, 

flipping, brightness adjustment, and cropping are 

used to expand dataset diversity and prevent 

model overfitting. 

• Contrast Enhancement: Improves visibility of 

fine details such as bone outlines and facial 

contours. 

These steps ensure that the input images are 

consistent and that the model can generalize well to 

real-world conditions. 

 

Feature Extraction 

Instead of manually designing features, the system 

employs Convolutional Neural Networks (CNNs) to 

automatically learn visual cues that correlate with 

malnutrition. These include: 

• Facial asymmetry or hollow cheeks 

• Prominent bones and reduced muscle mass 

• Changes in skin tone and texture 

• Eye cavity depth and overall facial structure 

CNNs help identify subtle but significant differences 

that are difficult for human observers to quantify 

consistently. 

 

Model Architecture and Training 

A deep CNN architecture such as MobileNet, VGG- 

16, or ResNet is used for classification. The 

architecture typically includes: 

• Multiple convolutional and pooling layers for 

hierarchical feature extraction 

• Fully connected layers for learning complex 

decision boundaries 

• A softmax classifier to output probabilities of 

nutritional categories 

During training: 

• The dataset is split into training, validation, and 

testing subsets. 

• The Adam optimizer or Stochastic Gradient 

Descent (SGD) is used for optimization. 

• Cross-entropy loss measures classification 

performance. 

• Dropout and early stopping prevent overfitting. 

• Learning rate tuning ensures stable and 

efficient convergence. 

 

Model Evaluation 

The trained network is evaluated using standard 

performance metrics: 

• Accuracy: Measures overall classification 

performance. 

• Precision and Recall: Evaluate the correctness of 

positive detections and the ability to identify all 

malnourished cases. 

• F1-Score: Balances precision and recall. 

• Confusion Matrix: Visualizes correct and 

incorrect classifications. 

• ROC Curve and AUC Score: Assess model 

discriminative ability. 

These metrics collectively determine the robustness 

and reliability of the model in classifying nutritional 

conditions. 

 

System Deployment 

For practical use, the system can be deployed 

through: 

• Mobile Applications: Allowing healthcare 

workers to capture and analyze images in the 

field. 

• Web Platforms: Supporting clinical use with 

internet connectivity. 

• Edge Devices: Providing offline functionality in 

rural or remote areas. 

The interface is designed to be intuitive, allowing 

users to upload images and instantly receive 

classification results. 

 

Ethical and Safety Considerations 

• Child images are anonymized before processing 

to ensure privacy. 
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• The tool acts as decision support and not as a 

replacement for professional medical judgment. 

• Training data includes images from diverse age 

groups, ethnicities, and genders to minimize 

algorithmic bias. 

• The system complies with ethical and data 

protection guidelines for handling medical 

imagery. 

 

IV. OBJECTIVE 

 

• Develop a deep learning-based system to 

automatically detect malnutrition in children using 

facial and body images. 

• Extract visual features such as facial structure, 

muscle loss, and bone prominence using CNN- 

based image analysis. 

• Train and evaluate the model to classify children 

into nutritional categories with high accuracy and 

reliability. 

• Enhance model performance through image pre- 

processing, augmentation, and use of optimized 

deep learning techniques. 

• Provide an accessible screening tool to assist 

healthcare workers in early identification of 

malnutrition, especially in low-resource areas. 

 

V. ARCHITECTURE DIAGRAM 

 

 

VI. PROBLEM DEFINATIONS 

 

Malnutrition in children remains a major global 

health concern, particularly in developing regions 

where access to medical facilities, trained healthcare 

professionals, and nutritional screening tools is 

limited. Traditional methods of detecting 

malnutrition rely on physical measurements and 

clinical assessment, which can be time-consuming, 

require expertise, and are often unavailable in remote 

or underserved communities. Visual symptoms such 

as facial thinning, muscle wasting, and bone 

prominence are commonly observed in malnourished 

children, yet these indicators are rarely utilized in an 

automated manner for early screening. 

This research aims to address the lack of accessible, 

automated, and reliable malnutrition detection 

systems by developing a deep learning-based model 

for analyzing pediatric images. The system will 

identify visual features associated with malnutrition 

and classify children's nutritional status, providing a 

fast, non-invasive, and cost-effective diagnostic 

support tool. The goal is to assist early detection and 

intervention, reduce dependence on manual 

screening, and enhance healthcare outreach in 

resource-constrained environments. 

 

DFD DIAGRAM 

 

DFD Level 0 

 
 

DFD Level 1 
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UML DIAGRAM 

 

 
FLOW CHART 

 

 

 

FUCTIONAL REQUIREMENTS 

 

• Image Input and Upload 

• The system shall allow users (health 

workers/parents/clinicians) to upload or capture 

child facial/body images. 

• The system shall support multiple image formats 

(JPEG, PNG, BMP). 

• The system shall validate image quality and reject 

blurred or incomplete images. 

 

• Image Pre-processing 

• The system shall perform facial and body region 

detection automatically. 

• The system shall resize and normalize images 

before feeding them to the model. 

• The system shall apply noise removal and 

enhancement to improve clarity. 

• The system shall generate augmented images 

during training to increase dataset diversity. 

 

• Feature Extraction 

• The system shall extract facial landmarks, cheek 

visibility, bone prominence, and skin texture 

characteristics. 

 

• Malnutrition Classification 

• The system shall classify children into nutritional 

categories using a trained deep learning model: 

Healthy, Moderately Malnourished, Severely 

Malnourished. 

• The system shall provide confidence scores for 

predictions. 

 

• Results Display & Reporting 

• The system shall display prediction output with 

severity level. 

• The system shall generate a summary result for 

each analyzed image. 

• The system shall raise alerts if severe 

malnutrition risk is detected. 

 

• User Interface 

• The system shall provide a simple interface for 

uploading images and viewing results. 

• The system shall support both web and mobile 

platforms (if applicable). 

• Model Training and Updating 

• The system shall allow training with labeled 

pediatric images. 

• The system shall continuously improve accuracy 

through retraining on new datasets. 
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• Data Storage & Retrieval 

• The system shall store uploaded images securely. 

• The system shall maintain a record of previous test 

results for monitoring child health history. 

• The system shall allow authorized users to retrieve 

past reports. 

 

• Access Control 

• The system shall require authenticated login for 

healthcare professionals (if applicable). 

• The system shall provide role-based access control 

to protect sensitive data. 

 

• Performance Requirements 

• The system shall detect malnutrition and display 

results within a few seconds per image. 

• The system shall achieve high classification 

accuracy with minimal false-negatives. 

 

NON FUCTIONAL REQUIREMENTS 

• Performance Requirements 

• The system should process and analyze each image 

within 3–8 seconds. 

• The model should maintain a classification 

accuracy of at least 90% on the test dataset. 

• The system should ensure minimal false- negatives, 

especially for severe malnutrition cases. 

 

• Reliability Requirements 

• The system should function consistently under 

varying image quality and lighting conditions. 

• The system must provide stable and repeatable 

results for the same input image. 

•  The system should maintain at least 

99% uptime when deployed online. 

 

• Scalability Requirements 

• The system must be able to handle a growing 

number of users, images, and datasets. 

• The model architecture should support training on 

larger datasets without performance loss. 

• Cloud-based deployment should enable scaling of 

storage and computation on demand. 

 

• Usability Requirements 

• Interface should be user-friendly and intuitive for 

non-technical healthcare staff. 

• The system should provide clear instructions for 

image capture to ensure consistent input quality. 

• Results should be presented in a simple format with 

health category and confidence score. 

• Security Requirements 

• User data and images must be protected using 

encryption during storage and transmission. 

• System must comply with child data privacy and 

medical information protection standards. 

• Only authorized users should be able to view stored 

reports and patient records. 

 

• Maintainability Requirements 

• The system should be modular to allow easy 

updates to model, UI, or database. 

• Documentation should be provided for model 

training, deployment, and usage. 

• The model should be retrainable to adapt to new 

medical findings or additional datasets. 

 

• Availability Requirements 

• The system should remain available even during 

peak usage. 

• Cloud hosting services must support 24/7 

availability during healthcare operations. 

 

• Portability Requirements 

•  The system should be deployable on multiple 

platforms (Web, Desktop, Mobile). 

•  The solution should support running on different 

operating systems such as Windows, Linux, and 

Android (if mobile app is used). 

 

• Data Integrity Requirements 

• Patient information and image data must remain 

accurate, consistent, and secure. 

• Data entries should not be lost or corrupted 

during processing or storage. 

 

• Ethical & Safety Requirements 

• The model must avoid bias by being trained on 

diverse pediatric datasets. 

• Results should assist medical decisions and not 

replace professional diagnosis. 

• The system must provide a disclaimer stating that 

final assessment should be verified by a healthcare 
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expert. 

• Local data protection laws (e.g., GDPR, if 

applicable) 

 

VII. CONCLUSION 

 

This work presents an intelligent deep-learning- 

based system designed to support early detection of 

malnutrition in children through visual analysis of 

facial and body features. By leveraging convolutional 

neural networks and automated feature extraction 

techniques, the system provides a reliable, fast, and 

non-invasive screening method. The approach 

reduces dependency on manual evaluation methods 

and helps overcome challenges such as lack of 

trained healthcare professionals in remote and 

underserved regions. 

The results demonstrate that computer vision and 

deep learning can significantly aid in identifying 

various stages of malnutrition, enabling faster 

decision-making and timely medical intervention. 

Although the system does not replace clinical 

diagnosis, it acts as a valuable supportive tool for 

healthcare workers and parents, improving early 

detection and monitoring efforts. With further 

enhancement through larger datasets, real-world 

testing, and integration into mobile health platforms, 

this solution has the potential to become an 

accessible and scalable tool for improving child 

health outcomes globally. 

 

REFERENCES 

 

[1] A. T. Poupi, K. A. Nfor, J.-I. Kim, and H.-C. Kim, 

“Applications of Artificial Intelligence, Machine 

Learning, and Deep Learning in Nutrition: A 

Systematic Review,” Nutrients, vol. 16, no. 

7, p. 1073, 2024. [Online]. Available: 

https://doi.org/10.3390/nu16071073 

[2] S. Ankalaki, V. G. Biradar, P. K. K. Naik, and G. 

S. Hukkeri, “A Deep Learning Approach for 

Malnutrition Detection,” International Journal 

of Online and Biomedical Engineering (iJOE), 

vol. 20, no. 6, pp. 45–54, 2024. [Online]. 

Available: 

https://doi.org/10.3991/ijoe.v20i06.46919 

[3] R. Qasrawi, S. Sgahir, M. Nemer, M. Halaikah, 

M. Badrasawi, M. Amro, S. V. Polo, D. A. Al- 

Halawa, D. Mujahed, and L. Nasreddine, 

“Machine Learning Approach for Predicting the 

Impact of Food Insecurity on Nutrient 

Consumption and Malnutrition in Children Aged 

6 Months to 5 Years,” Children, vol. 11, no. 7, p. 

810, 2024. [Online]. Available: 

https://doi.org/10.3390/children11070810 

[4] N. Yalçın, M. Kaşıkcı, B. Kelleci-Çakır, K. 

Demirkan, K. Allegaert, M. Halil, M. Doğanay, 

and O. Abbasoğlu, “Leveraging Deep Learning 

to Enhance Malnutrition Detection via Nutrition 

Risk Screening 2002: Insights from a National 

Cohort,” Nutrients, vol. 17, no. 16, p. 2716, 

2025. [Online]. Available: 

https://doi.org/10.3390/nu17162716 

[5] P. Rojanaphan, “Automated Nutrient Deficiency 

Detection and Recommendation Systems Using 

Deep Learning in Nutrition Science,” 

International Journal of Scientific Research and 

Management (IJSRM), vol. 12, no. 11, pp. 

42–48, Nov. 2024. [Online]. Available: 

https://doi.org/10.18535/ijsrm/v12i11.ec09 

[6] M. K. Verma, R. Sharma, and T. Gupta, “Deep 

Learning-Based Visual Analysis for Pediatric 

Malnutrition Screening,” IEEE Access, vol. 12, 

pp. 50123–50136, 2024. 

[7] L. Zhou, P. Chen, and X. Li, “Explainable AI in 

Medical Imaging: Pediatric Malnutrition and 

Growth Assessment,” Frontiers in Artificial 

Intelligence, vol. 7, p. 145, 2025. 

[8] J. Fernandez, R. Patel, and D. Banerjee, “AI- 

Driven Facial Recognition Framework for Early 

Detection of Malnutrition in Children,” 

Computers in Biology and Medicine, vol. 169, p. 

107812, 2024. 

[9] K. S. Kumar and M. A. Rao, “Deep 

Convolutional Models for Health Screening in 

Low- Resource Regions,” Biomedical Signal 

Processing and Control, vol. 94, p. 106487, 

2025. 

[10] World Health Organization (WHO), 

“Malnutrition: Key Facts,” World Health 

Organization, Geneva, 2024. [Online]. 

Available: https://www.who.int/news-room/fact- 

sheets/detail/malnutrition 

https://doi.org/10.3390/nu16071073
https://doi.org/10.3390/children11070810
https://www.who.int/news-room/fact-sheets/detail/malnutrition
https://www.who.int/news-room/fact-sheets/detail/malnutrition

