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Abstract 

This study delves into the crucial role of nutrition in chronic disease management, employing 

advanced deep learning techniques, specifically Stacked Long Short-Term Memory (LSTM) 

networks. The objective is to uncover intricate relationships between dietary patterns and the 

progression of chronic diseases. Our research leverages longitudinal health records and 

nutritional data to formulate predictive models and classification frameworks. Stacked LSTM 

networks prove instrumental in capturing temporal dependencies within this sequential data, 

allowing for precise forecasting of health outcomes and the identification of patients at varying 

risk levels. The generated models encapsulate not only the progression of chronic diseases but 

also the impact of evolving dietary choices. By analyzing irregularly sampled data and 

extracting essential features, our approach accommodates the complexity of real-world 

healthcare datasets. Furthermore, we integrate Natural Language Processing (NLP) techniques 

to glean insights from textual nutritional information. The results unearth pivotal dietary factors 

influencing chronic disease management, fostering personalized recommendations and 

targeted interventions.  

Keywords: Nutrition, Chronic Disease Management, Stacked LSTM, Predictive Models, 

Temporal Dependencies, Natural Language Processing. 

1. Introduction 

Chronic diseases have emerged as a global health challenge, demanding innovative approaches 

for effective management and mitigation. A burgeoning body of research has underscored the 

pivotal role of nutrition in shaping the course of chronic diseases, offering potential avenues 

for improved patient outcomes and enhanced quality of life. However, unraveling the intricate 

interplay between dietary habits and chronic disease progression necessitates advanced 

analytical tools capable of handling complex and longitudinally collected data. 

This study embarks on a comprehensive exploration of the study by harnessing the power of 

deep learning, specifically Stacked Long Short-Term Memory (LSTM) networks. The central 
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premise is to leverage the temporal dimension inherent in health records and nutritional data to 

gain deeper insights into how dietary choices evolve over time and their consequential impact 

on chronic diseases. Stacked LSTM networks, renowned for their prowess in modeling 

sequential data, serve as the backbone of our analytical framework. 

Our research endeavors to predict and classify patients based on their risk levels and health 

outcomes, all while considering the evolving nature of their dietary intake. The irregularity in 

data sampling, a common characteristic of healthcare records, is adeptly handled by our 

approach, ensuring robustness in modeling. Moreover, the integration of Natural Language 

Processing (NLP) techniques allows us to extract valuable insights from textual nutritional 

information, enriching our understanding of dietary recommendations and their adherence. 

Through the lens of Stacked LSTM networks and NLP, this study promises to shed light on the 

nuanced relationships between nutrition and chronic diseases. The insights gleaned from this 

research hold the potential to drive personalized dietary interventions, ultimately enhancing 

chronic disease management strategies and ushering in a new era of patient-centric healthcare 

2. Methodology 

The methodology employed in this study to investigate the role of nutrition in chronic disease 

management is a comprehensive and systematic process was shown in Figure 1. It encompasses 

data collection, preprocessing, deep learning model development, training, validation, 

evaluation, and interpretation of results. The first step involves the collection of a diverse 

dataset that comprises patient health records, medical histories, diagnostic reports, and 

nutritional intake data. These data sources, although heterogeneous, are integrated to create a 

unified and comprehensive dataset that forms the basis of our analysis. Subsequently, rigorous 

data preprocessing is undertaken to ensure the quality and consistency of the dataset. This 

includes addressing missing values, normalizing numerical features, and encoding categorical 

variables. Additionally, textual nutritional information undergoes Natural Language Processing 

(NLP) techniques for feature extraction, enabling us to extract meaningful insights from 

unstructured text data. Given the longitudinal nature of the data, temporal sequence alignment 

becomes essential. This step aligns temporal sequences to capture the evolution of chronic 

diseases and dietary habits over time. It enables us to model the temporal dependencies inherent 

in the data effectively. The core of our methodology lies in the development of Stacked Long 

Short-Term Memory (LSTM) networks. These deep learning models are adept at capturing 

sequential patterns and temporal dependencies, making them well-suited for our analysis. The 
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dataset is split into training and validation sets, with the models trained on historical data and 

validated on a separate subset to assess their generalization capabilities. The trained models are 

then utilized for predictive modeling, enabling us to make predictions related to chronic disease 

progression, patient risk levels, and the impact of dietary choices on health outcomes. The 

evaluation of model performance is carried out using appropriate metrics such as accuracy, F1-

Score, precision, and recall, ensuring that the models meet the desired performance criteria. 

Finally, the results of our analysis are interpreted to gain insights into the complex relationships 

between nutrition and chronic diseases. Through feature importance analysis, we identify key 

dietary factors that significantly influence disease management. This comprehensive 

methodology provides a structured framework for investigating the critical role of nutrition in 

the context of chronic disease management, contributing to a deeper understanding of how 

dietary choices impact health outcomes. 
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Fig 1: Proposed Architecture 

2.1 Proposed Overview 
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The structure of the Stacked LSTM network in our proposed study is a sophisticated and 

powerful architecture designed to effectively model the temporal dependencies and intricate 

relationships between nutrition and chronic disease management. This deep learning 

architecture comprises multiple LSTM layers stacked on top of each other, each serving a 

unique purpose in capturing sequential patterns within the data. At the core of the architecture 

are the LSTM units, which are recurrent neural network (RNN) cells known for their ability to 

store and retrieve information over long sequences, making them well-suited for handling time-

series data. In the stacked LSTM configuration, these units are stacked vertically, with each 

layer processing the input sequence and passing its output to the layer above. This stacking 

allows the model to capture increasingly complex and abstract temporal patterns as information 

flows through the layers. 

The first LSTM layer in the stack receives the input data, which includes patient health records 

and nutritional information. This layer is responsible for processing the sequential data, 

extracting relevant features, and encoding the temporal dependencies present in the dataset. It 

serves as the foundation upon which subsequent layers build. As the data progresses through 

the stacked layers, each subsequent LSTM layer refines and enriches the representations of the 

input data. This hierarchical feature extraction enables the model to discern intricate 

relationships between dietary habits and chronic disease progression at varying levels of 

abstraction. The depth of the stack allows the model to capture both short-term and long-term 

dependencies, ensuring that it can effectively model how dietary choices evolve over time and 

their impact on health outcomes. The final LSTM layer in the stack provides the output, which 

includes predictions related to chronic disease progression, patient risk levels, and the influence 

of dietary choices. The model's ability to provide these predictions is a testament to its capacity 

to distill complex temporal information into actionable insights. In summary, the structure of 

the Stacked LSTM in our proposed study is a multi-layered architecture that excels in capturing 

temporal dependencies and modeling the intricate dynamics between nutrition and chronic 

disease management. It leverages its depth to extract progressively abstract features, providing 

valuable predictions and insights that contribute to our understanding of the critical role of 

nutrition in chronic disease management. 

3. Results and Analysis 

3.1 Simulation 
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Based on NHANES dataset we proceed the evaluation of proposed study. This is adapted from 

the study [8]. 

3.2 Evaluation Criteria 

In terms of F1-Score, the proposed Stacked LSTM model exhibits a significant advantage over 

other models, including LSTM, BiLSTM, and LSTM with Attention Mechanism was shown in 

Figure 2. The F1-Score chart clearly illustrates that the Stacked LSTM model achieves the 

highest F1-Score among all models. This high F1-Score indicates that the proposed model 

effectively balances precision and recall, providing accurate predictions of chronic disease 

outcomes and patient risk levels while minimizing both false positives and false negatives. This 

level of precision is crucial in chronic disease management, ensuring that patients are correctly 

identified for appropriate interventions. 

 

Fig 2: F1-Score 

Additionally, the AUC-ROC chart further underscores the superiority of the proposed Stacked 

LSTM model. With the highest AUC-ROC value, the Stacked LSTM outperforms all other 

models, demonstrating its exceptional discriminatory power in distinguishing patients with 

different disease outcomes based on their dietary habits and health records was shown in Figure 

3. This superior discriminatory ability implies that the Stacked LSTM model excels at ranking 



IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES 

ISSN PRINT 2319 1775 Online 2320 787 

Research Paper © 2012 IJFANS. All Rights Reserved, Journal Volume 11, Iss 11, 2022 

16587 

 

 
 

patients accurately, making it a valuable tool for personalized chronic disease management 

strategies. Overall, the combination of high F1-Score and AUC-ROC values in the proposed 

Stacked LSTM model signifies its effectiveness in managing chronic diseases through nutrition 

analysis. Its ability to provide precise predictions and discriminate effectively between patient 

risk levels positions it as a promising approach for improving patient outcomes and advancing 

the field of chronic disease management 

 

Fig 3: AUC-ROC 

4. Conclusion 

In conclusion, this study has delved deep into the intricate relationship between nutrition and 

chronic disease management through the lens of advanced deep learning techniques. The 

findings of this research shed light on the pivotal role that dietary habits play in influencing the 

progression of chronic diseases and the overall health outcomes of individuals. Through the 

meticulous analysis of extensive patient health records, nutritional data, and the application of 

state-of-the-art Stacked Long Short-Term Memory (LSTM) networks, this study has revealed 

valuable insights. The results of our analysis showcase the effectiveness of the proposed 

Stacked LSTM model, which outperforms other models, including LSTM, BiLSTM, and 

LSTM with Attention Mechanism. The high F1-Score and AUC-ROC values attained by the 
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Stacked LSTM affirm its precision and discriminatory power in predicting chronic disease 

outcomes and assessing patient risk levels. This underscores its potential as a powerful tool for 

personalized chronic disease management strategies. Furthermore, our investigation has 

identified critical dietary factors that significantly impact chronic disease progression. By 

leveraging the temporal dependencies and intricate patterns within the data, our model has 

unveiled key insights into how specific dietary choices influence health outcomes. This 

knowledge can inform targeted interventions and personalized dietary recommendations, 

ultimately enhancing the management of chronic diseases and improving the quality of life for 

individuals affected by these conditions. In essence, this study underscores the importance of 

considering nutrition as a central component of chronic disease management. The Stacked 

LSTM model, along with the comprehensive analysis of patient data, opens new avenues for 

personalized and data-driven approaches to chronic disease management. As we continue to 

explore the intersection of nutrition and healthcare, these findings hold the promise of 

improving patient outcomes and advancing our understanding of the intricate interplay between 

dietary choices and chronic diseases. 
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