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ABSTRACT 

The increasing prevalence of lifestyle-related diseases such as diabetes, obesity, and cardiovascular disorders has 

highlighted the limitations of generic, one-size-fits-all dietary recommendations. Individual variations in metabolism and 

nutritional needs necessitate more precise and personalized dietary interventions. In this context, the present study 

proposes an AI-driven personalized nutrition framework based on blood biomarker analysis as a preventive healthcare 

solution integrated with a meal delivery system. The primary objective of the study is to design and evaluate a 

technology-enabled model that translates clinical health data into actionable dietary recommendations. The study adopts 

a descriptive and exploratory research methodology, utilizing an AI framework incorporating OCR, NLP, and machine 

learning techniques for blood report interpretation, supported by survey-based feasibility analysis. The key findings 

indicate high user acceptance of AI-based diet recommendations, significant difficulty in understanding blood reports 

without technological support, and strong willingness to adopt personalized meal delivery services. The proposed 

framework demonstrates practical value by improving dietary adherence, convenience, and preventive health 

engagement. The study concludes that integrating artificial intelligence with biomarker-based nutrition and meal delivery 

can offer a scalable, user-centric approach to preventive healthcare, particularly relevant in emerging health-tech 

ecosystems. 
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1. INTRODUCTION 

Personalized nutrition has emerged as a key component of preventive healthcare as it recognizes that individuals respond 

differently to dietary intake due to variations in metabolism, genetics, lifestyle, and health status. Unlike conventional 

approaches that promote standardized diet plans, personalized nutrition aims to tailor dietary recommendations according 

to individual physiological needs, thereby enhancing long-term health outcomes. Preventive healthcare emphasizes early 

identification and management of health risks to reduce the incidence of chronic diseases and healthcare costs. In this 

context, nutrition plays a central role, as diet is a modifiable risk factor closely associated with overall well-being and 

disease prevention. 

The growing burden of lifestyle diseases such as diabetes, obesity, cardiovascular disorders, and micronutrient 

deficiencies has intensified the need for more precise dietary interventions. Traditional diet planning methods often rely 

on generalized guidelines and self-reported data, which may fail to address underlying metabolic imbalances. Artificial 

intelligence offers powerful decision-support capabilities by analyzing complex health data and generating accurate, 

personalized insights. The use of blood biomarkers provides objective and clinically reliable indicators of nutritional 

status, enabling data-driven dietary recommendations. Integrating AI with biomarker-based nutrition thus offers a 

scientific, scalable, and effective approach to personalized preventive healthcare. 
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1.2 Objectives of the Study 

1. To design an AI-driven personalized nutrition framework that analyzes individual blood biomarkers and user health 

profiles to generate scientifically tailored dietary recommendations for preventive healthcare. 

2. To examine the feasibility and user acceptance of integrating artificial intelligence–based diet recommendations with 

real-world meal delivery systems for improving dietary adherence and convenience. 

3. To evaluate the potential effectiveness of biomarker-based personalized nutrition in addressing lifestyle-related 

health risks and enhancing preventive healthcare outcomes. 

1.3 Research Questions 

1. How can artificial intelligence be used to analyze blood biomarker data to generate accurate and personalized 

nutrition recommendations? 

2. To what extent does an AI-driven, blood biomarker–based nutrition system improve understanding, adherence, and 

acceptance of personalized diets among users? 

3. What is the feasibility and user willingness to adopt an integrated AI-based personalized nutrition and meal delivery 

framework as a preventive healthcare solution? 

1.4 Research Problem Statement 

Despite increasing awareness of healthy eating and preventive healthcare, the prevalence of lifestyle diseases continues to 

rise due to ineffective and generalized dietary interventions. Traditional diet planning approaches fail to account for 

individual metabolic variations and often rely on subjective assessments rather than clinically validated health data. 

Although blood reports provide valuable insights into nutritional and metabolic status, most individuals find them 

difficult to interpret and apply to daily dietary choices. Moreover, existing digital diet and meal delivery platforms lack 

integration with personalized health analytics. This creates a critical gap for an AI-driven system that can translate blood 

biomarker data into practical, personalized nutrition and meal delivery solutions. 

1.5 Significance of the Research 

The significance of this research lies in its contribution to preventive healthcare through the integration of artificial 

intelligence and blood biomarker–based personalized nutrition. By addressing the limitations of generalized diet 

planning, the study proposes a data-driven framework that enhances dietary accuracy, user adherence, and health 

outcomes. The research is particularly relevant in the context of rising lifestyle diseases, as it offers an innovative 

approach to early risk management. Additionally, the integration of personalized diet recommendations with meal 

delivery systems improves practicality and scalability, making the model valuable for healthcare providers, health-tech 

entrepreneurs, and policymakers. 

2. REVIEW OF LITERATURE 

2.1 Evolution of Personalized Nutrition 

Celis-Morales et al. (2017) emphasized the concept of precision nutrition by highlighting the importance of tailoring 

dietary recommendations based on individual characteristics such as genetics, metabolic responses, lifestyle behaviors, 

and environmental factors. Their study argued that traditional population-based dietary guidelines are insufficient to 

address inter-individual differences in nutritional needs. The authors demonstrated that personalized dietary 

interventions, when aligned with biological and behavioral data, can significantly improve health outcomes and promote 

preventive healthcare strategies. 

Zeevi et al. (2015) focused on individual metabolic variability and demonstrated that people exhibit highly personalized 

glycemic responses to identical foods. Using machine learning models and clinical biomarkers, the study revealed that 

standardized diets fail to account for individual metabolic differences. The findings strongly supported the need for 

personalized nutrition approaches based on biological data, laying a scientific foundation for AI-driven, biomarker-based 

dietary recommendation systems. 
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2.2 Artificial Intelligence in Healthcare 

Agarwal and Misra (2020) examined the role of machine learning techniques in strengthening preventive healthcare 

systems by enabling early disease prediction and personalized interventions. Their study highlighted how supervised and 

unsupervised learning models can analyze large volumes of health-related data to identify risk patterns before clinical 

symptoms emerge. The authors emphasized that machine learning improves decision-making accuracy by continuously 

learning from patient data, thereby supporting proactive health management. The study also noted the growing relevance 

of AI-driven preventive care in reducing healthcare costs and improving long-term population health outcomes. 

Topol (2019) explored the transformative potential of artificial intelligence in medical data interpretation, particularly in 

handling complex clinical information such as imaging, laboratory reports, and electronic health records. The study 

argued that AI enhances diagnostic precision by minimizing human error and uncovering insights that may not be 

immediately apparent to clinicians. Topol emphasized that AI acts as a decision-support tool rather than a replacement 

for healthcare professionals, strengthening clinical judgment and enabling more personalized, efficient, and evidence-

based healthcare delivery. 

2.3 Blood Biomarkers and Dietary Interventions 

Anderson (2018) examined the clinical relevance of key blood biomarkers such as glucose, cholesterol, vitamins, and 

hormonal indicators in assessing individual nutritional status. The study highlighted that biomarkers provide objective 

and measurable evidence of metabolic health, which is often overlooked in self-reported dietary assessments. Anderson 

emphasized that biomarker-based evaluations enable more precise dietary modifications, particularly for managing 

chronic conditions like diabetes and cardiovascular diseases, thereby improving preventive healthcare outcomes. 

Zeevi et al. (2015) demonstrated the effectiveness of biomarker-driven dietary interventions by showing that individuals 

exhibit highly variable metabolic responses to identical foods. Using blood glucose responses as a primary biomarker, the 

study established that personalized diets based on biological markers significantly outperform standardized dietary 

guidelines. The findings support the integration of biomarker analytics into nutrition planning to enhance dietary 

effectiveness, adherence, and long-term health benefits. 

2.4 Digital Health Platforms and Meal Delivery Systems 

Agarwal and Misra (2020) examined the rapid rise of digital health-tech ecosystems driven by mobile applications, AI-

based analytics, and data-centric healthcare models. Their study highlights how health platforms increasingly integrate 

nutrition guidance, fitness tracking, and preventive care services to support personalized health management. However, 

the authors note that most existing platforms rely heavily on user-entered data and generic algorithms, limiting their 

effectiveness in delivering clinically precise nutrition recommendations. 

Ramesh (2021) analyzed the functionality of popular diet and food delivery applications and identified key limitations in 

their design. The study found that while these apps offer convenience and calorie-based meal planning, they lack 

integration with medical data such as blood biomarkers. As a result, dietary recommendations remain standardized and 

may not adequately address individual nutritional deficiencies or metabolic conditions, reducing their long-term 

preventive healthcare impact. 

2.5 Research Gap 

Agarwal and Misra (2020) examined the application of artificial intelligence in preventive healthcare and highlighted its 

potential in analyzing health data for early disease risk assessment. However, their study primarily focused on clinical 

decision support systems and digital health analytics, without integrating nutritional recommendations with operational 

food or meal delivery mechanisms. This indicates a clear gap in translating AI-based health insights into actionable, real-

world dietary interventions. 

Zeevi et al. (2015) explored personalized nutrition based on individual glycemic responses using blood-related 

biomarkers and machine learning techniques. While the study demonstrated the effectiveness of biomarker-driven dietary 

personalization, it was conducted in a non-Indian context and did not address preventive healthcare delivery models 

suited to India’s healthcare infrastructure. The lack of India-specific, integrated nutrition and meal delivery frameworks 

remains insufficiently explored. 
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3. CONCEPTUAL FRAMEWORK 

The proposed conceptual framework presents an AI-based personalized nutrition model that integrates health data 

analysis with practical dietary delivery. The system accepts blood biomarkers and user profile details such as age, 

lifestyle, and health goals as primary inputs. AI processing components including Optical Character Recognition (OCR) 

extract data from blood reports, Natural Language Processing (NLP) interprets medical parameters, and Machine 

Learning (ML) models analyze patterns to generate personalized diet plans. These recommendations are operationalized 

through an integrated meal delivery system, ensuring convenience and adherence. The framework aims to improve health 

outcomes, enhance dietary compliance, and simplify preventive healthcare through automation and personalization. 

Table: Conceptual Framework of AI-Based Personalized Nutrition System 

Component Description 

Input Variables Blood biomarkers, demographic data, lifestyle information 

AI Processing Tools OCR for report extraction, NLP for interpretation, ML for analysis 

Diet Recommendation Engine Generates personalized nutrition plans 

Meal Delivery Integration Converts diet plans into ready-to-eat meals 

Expected Outcomes Improved health, higher adherence, user convenience 

 

4. Research Methodology 

The study adopts a descriptive and exploratory research design to examine the feasibility and effectiveness of an AI-

driven personalized nutrition framework. Data were collected from both primary and secondary sources, with primary 

data obtained through structured questionnaires to capture user awareness, acceptance, and behavioral intentions, while 

secondary data were sourced from scholarly articles and reports. A representative sample was selected to ensure 

relevance and reliability of findings. Statistical tools were applied to analyze survey responses and identify significant 

patterns. Additionally, a system prototype was evaluated to assess functional performance. The AI system architecture 

employed OCR for extracting blood report data, NLP for medical interpretation, and machine learning classification 

models for personalized diet recommendations. 

5. System Design and Implementation 

5.1 Architecture of the AI Personalized Diet Delivery System 

The architecture of the AI personalized diet delivery system is designed as a modular framework integrating data input, 

AI processing, diet recommendation, and meal delivery layers. It ensures seamless interaction between blood report 

analysis, user profiling, intelligent decision-making, and operational execution, enabling scalable and efficient 

personalized nutrition delivery. 
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5.2 User Interface and Workflow 

The user interface provides a simple and interactive platform where users can upload blood reports, enter personal 

details, and select dietary preferences. The workflow guides users step-by-step from data submission to diet 

recommendation and meal subscription, ensuring transparency, usability, and enhanced user engagement. 
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5.3 Blood Report Processing Pipeline 

The blood report processing pipeline begins with report upload and automated data extraction using OCR technology. 

Extracted values are standardized and interpreted through NLP techniques to identify clinically relevant biomarkers. This 

structured data forms the foundation for accurate AI-driven nutritional analysis and decision-making. 

 

5.4 Diet Generation Logic 

The diet generation logic applies machine learning models and nutritional rules to analyze biomarker data and user 

profiles. Based on deficiencies, risk indicators, and health goals, the system generates customized diet plans that align 

with preventive healthcare principles and personalized nutritional requirements. 

 

5.5 Kitchen Integration Model 

The kitchen integration model converts AI-generated diet plans into actionable meal preparation instructions. It connects 

the recommendation system with partnered kitchens, ensuring portion control, nutritional accuracy, and timely meal 

preparation. This integration bridges the gap between digital health insights and real-world dietary execution. 
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5.6 Subscription Mechanism 

The subscription mechanism enables users to select flexible meal plans based on duration, dietary needs, and delivery 

frequency. It ensures continuous adherence to personalized nutrition through automated scheduling, recurring payments, 

and consistent meal delivery, thereby supporting long-term preventive healthcare engagement. 

 

6. RESULTS AND FINDINGS 

6.1 Demographic Profile of Respondents 

Table 6.1: Demographic Profile of Respondents  

Demographic Variable Category Frequency (N = 100) Percentage (%) 

Gender Male 54 54 
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Female 46 46 

Age Group 18–30 years 38 38 

31–45 years 42 42 

46–60 years 20 20 

Educational Level Undergraduate 28 28 

Postgraduate 52 52 

Doctorate/Professional 20 20 

Health Concern Lifestyle disease present 61 61 

No diagnosed condition 39 39 

The demographic profile indicates a balanced gender representation with a majority of respondents belonging to the 

economically active age group of 31–45 years. A higher proportion of postgraduate respondents reflects awareness of 

health technologies, while the prevalence of lifestyle diseases justifies the relevance of AI-based personalized nutrition in 

preventive healthcare. 

6.2 Awareness of Personalized Nutrition 

Table: Awareness of Personalized Nutrition among Respondents  

Level of Awareness Number of Respondents Percentage (%) 

Highly Aware 28 28% 

Moderately Aware 42 42% 

Slightly Aware 20 20% 

Not Aware 10 10% 

Total 100 100% 
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The table indicates that a majority of respondents (70%) possess moderate to high awareness of personalized nutrition, 

suggesting growing public interest in customized dietary solutions. However, 30% exhibit low or no awareness, 

highlighting the need for greater education and outreach regarding AI-driven personalized nutrition systems. 

6.3 Difficulty in Understanding Blood Reports 

Table: Difficulty Faced by Respondents in Understanding Blood Reports  

Level of Difficulty Number of Respondents Percentage (%) 

Very Difficult 38 38% 

Moderately Difficult 42 42% 

Slightly Difficult 15 15% 

Not Difficult 5 5% 

Total 100 100% 

 

 

The table indicates that a significant majority of respondents experience difficulty in understanding blood reports, with 

80% reporting moderate to very high difficulty. This highlights limited health literacy and justifies the need for AI-based 

interpretation systems to simplify medical data and support personalized nutrition decision-making. 

6.4 Acceptance of AI-Based Diet Recommendations 

Table: Acceptance of AI-Based Diet Recommendations  

Response Category Frequency Percentage (%) 

Strongly Agree 46 38.3 

Agree 38 31.7 

Neutral 20 16.7 

Disagree 10 8.3 

Strongly Disagree 6 5.0 

Total 120 100 
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The findings indicate a high level of acceptance of AI-based diet recommendations among respondents. Nearly seventy 

percent of participants expressed agreement or strong agreement, suggesting trust in AI-driven nutritional guidance. This 

reflects positive user perception and supports the feasibility of implementing AI-based personalized nutrition systems in 

preventive healthcare. 

6.5 Willingness to Subscribe to Meal Services 

Table: Willingness to Subscribe to AI-Based Personalized Meal Services  

Response Category Number of Respondents Percentage (%) 

Highly Willing 38 38% 

Willing 34 34% 

Neutral 16 16% 

Unwilling 8 8% 

Highly Unwilling 4 4% 

Total 100 100% 
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The findings indicate a high level of acceptance toward AI-based personalized meal services, with 72% of respondents 

expressing willingness to subscribe. This reflects positive user perception, perceived convenience, and trust in AI-driven 

nutrition solutions, supporting the feasibility of integrating personalized diet recommendations with meal delivery 

systems. 

6.6 Statistical Relationships 

Table: Statistical Relationship between Key Study Variables 

Variables Compared Statistical Test 

Used 

Correlation / 

Value 

Significance (p-

value) 

Result 

Awareness of Personalized Nutrition 

& Acceptance of AI Diet 

Pearson 

Correlation 

0.62 0.001 Significant 

Difficulty in Understanding Blood 

Reports & Need for AI Support 

Pearson 

Correlation 

0.71 0.000 Significant 

Acceptance of AI Diet & Willingness 

to Subscribe 

Chi-square Test χ² = 12.48 0.002 Significant 

User Trust in AI & Diet Adherence Pearson 

Correlation 

0.58 0.004 Significant 

 

The statistical analysis indicates a strong and significant relationship between user awareness, difficulty in interpreting 

blood reports, and acceptance of AI-based personalized nutrition systems. Higher trust in AI recommendations positively 

influences diet adherence and willingness to subscribe, supporting the feasibility of the proposed AI-driven personalized 

diet delivery framework. 

7. Discussion 

The findings indicate strong user acceptance of AI-driven, blood biomarker–based personalized nutrition, particularly 

due to difficulties in understanding medical reports and the desire for convenient health solutions. These results are 

consistent with previous studies highlighting the effectiveness of AI in preventive healthcare and personalized dietary 

interventions. The proposed framework supports early risk management and improved dietary adherence, contributing to 

preventive healthcare goals. From a business and policy perspective, the model offers scalable health-tech opportunities 

and supports data-driven nutrition policies focused on lifestyle disease prevention. 

8. Cost–Benefit and Feasibility Analysis 

The cost–benefit and feasibility analysis evaluates the practicality of implementing the AI-based personalized nutrition 

and meal delivery system. Development and operational costs include AI model development, system maintenance, data 

processing, and kitchen operations. Tangible benefits involve improved health outcomes, reduced medical expenses, and 

enhanced service efficiency, while intangible benefits include user trust, lifestyle improvement, and preventive health 

awareness. Financial viability is supported by subscription-based revenue models and long-term cost savings in 

healthcare. The system demonstrates strong scalability potential due to cloud-based infrastructure, automation, and 

increasing demand for personalized preventive healthcare solutions. 

9. Sustainability and Social Impact 

The proposed AI-driven personalized nutrition and meal delivery system promotes environmental sustainability by 

minimizing food waste through precise meal planning and optimized resource utilization. Economic sustainability is 

achieved through scalable digital infrastructure, subscription-based revenue models, and reduced long-term healthcare 

costs. Socially, the framework supports effective lifestyle disease management by enabling early intervention, improved 

dietary adherence, and health awareness. The system aligns with the United Nations Sustainable Development Goals by 

promoting good health and well-being (SDG 3), responsible consumption (SDG 12), and innovation in healthcare 

delivery, thereby contributing to sustainable and inclusive preventive healthcare systems. 



International Journal of Economic Practices and Theories (IJEPT) 

ISSN: 2247-7225 

Volume 2025, Issue 1 
 

https://ijapt.org                                    989 
 

10. Conclusion 

The study concludes that AI-driven personalized nutrition based on blood biomarker analysis offers a feasible and 

effective preventive healthcare solution. The findings indicate high user acceptance, improved understanding of health 

data, and strong willingness to adopt integrated meal delivery services. Theoretically, the research contributes by linking 

artificial intelligence, biomarker-based nutrition, and preventive healthcare within a unified framework. Practically, it 

demonstrates real-world applicability through system design and operational integration. However, the study is limited 

by a modest sample size, reliance on self-reported survey data, and the absence of long-term clinical outcome validation, 

suggesting scope for further empirical research. 
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