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Abstract: Maintaining optimal levels of core health vitals such as lipids, liver enzymes, kidney function, HbA1c, calcium, vitamin D, 

vitamin B12, iron, and cholesterol is critical for overall health and disease prevention. Advancements in digital health technologies have 

enabled personalized tracking of these vitals along with tailored dietary and activity recommendations. We present a novel health vitals 

tracking system that integrates food intake and physical activity data to provide users with real - time feedback and guidance. Our system 

includes a mobile app for displaying current vital statuses based on pathology test results, a knowledge base of dietary and activity 

recommendations curated by wellness consultants, and a suite of tools for tracking daily food intake and physical activity. We employ an 

AI - driven algorithm to analyze this data and generate dynamic personalized plans to optimize the user's vitals. To increase user 

engagement and adherence, we utilize automated AI calling to prompt users to update their data and deliver tailored recommendations. 

Initial results demonstrate the feasibility and potential of our integrated tracker for supporting positive lifestyle modifications and 

improved health outcomes.  
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1. Introduction 
 

Core health vitals such as lipid profiles, liver enzymes, 

kidney function tests, HbA1c, calcium, vitamin D, vitamin 

B12, iron studies, and cholesterol levels serve as important 

biomarkers for assessing overall health status and risk for 

various chronic diseases [1]. While regular testing can help 

monitor these vitals, effectively managing them requires an 

understanding of how diet and lifestyle factors influence their 

levels and making appropriate modifications. However, for 

the average individual, keeping track of numerous health 

markers and determining optimal food and activity choices 

can be challenging without expert guidance.  

The proliferation of digital health technologies, including 

mobile apps, wearable sensors, and artificial intelligence 

(AI), has opened up new possibilities for personalized health 

tracking and management [2]. Recent studies have shown the 

benefits of such technologies for promoting behavior change 

and improving outcomes related to diet, physical activity, and 

chronic disease management [3] - [5].  

 

We propose a novel AI - powered health vitals tracking 

system that synthesizes data from multiple sources - 

including pathology test results, user - logged food intake, 

and sensor - tracked physical activity - to provide individuals 

with holistic, real - time feedback and guidance for 

optimizing their health. Our system aims to empower users 

with personalized insights and recommendations, while also 

leveraging advanced engagement strategies to drive 

adherence and behavior change.  

 

 
Figure 1: System architecture diagram illustrating dataflow 

and key components. 

2. System Design 
 

Our health vitals tracking system consists of three key 

components:  

1) Mobile app for health vitals display and logging 

2) Knowledge base of curated dietary and activity 

recommendations  

3) AI algorithm for data analysis and personalized plan 

generation 

 

The mobile app (Fig.2) serves as the user - facing interface, 

displaying the individual's current status of core health vitals 

based on latest pathology test results. Vitals are categorized 

as normal, borderline, or concerning based on standard 

reference ranges (Table 1). The app also allows users to log 

daily food intake and access educational content related to 

optimizing vitals through diet and lifestyle.  

 

 
Figure 2: Sample app screenshot showing user's current 

vitals status. 
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To generate personalized recommendations, our system 

utilizes a knowledge base curated by wellness consultants, 

including registered dietitians and certified fitness trainers. 

For each vital, the knowledge base contains evidence - based 

guidelines on foods to consume or avoid and optimal 

macro/micronutrient ranges. Activity recommendations 

focus on type, intensity, duration, and frequency of exercise.  

Sensor data from wearables and connected devices (e. g. 

smartwatches, smart scales, blood pressure monitors) are 

automatically synced to provide objective measures of 

relevant metrics like daily steps, active minutes, resting heart 

rate, sleep, weight, and more.  

 

Our proprietary AI algorithm integrates data from the user's 

vitals, food logs, and activity to generate dynamic daily plans 

optimized for their current health status and goals. Plans are 

adjusted based on user adherence and response, assessed by 

follow - up lab tests.  

 

 

 

3.  Methodology 
 

A. Linking health vitals to dietary and activity factors 

Each health vital is influenced by specific dietary and 

lifestyle factors (Table 1). For example, LDL cholesterol 

levels are impacted by intake of saturated and trans fats, while 

HDL is boosted by monounsaturated fats and omega - 3s [6]. 

Triglycerides are elevated by excessive refined carbohydrates 

and alcohol. Liver enzymes like ALT and AST increase with 

high intakes of saturated fat, refined carbs, and alcohol, while 

leafy greens and antioxidant - rich foods support 

detoxification [7].  

 

HbA1c, a marker of blood sugar control, is optimized by 

choosing low glycemic foods, increasing fiber intake, and 

engaging in regular physical activity [8]. Vitamin D levels 

depend on sun exposure and intake of fatty fish, egg yolks, 

mushrooms, and fortified dairy [9]. Iron status is supported 

by consumption of red meat, poultry, fish, beans, and vitamin 

C for absorption, while calcium is obtained from dairy, leafy 

greens, and fortified foods [10].  

 

Table 1: Health vitals mapped to key nutrients, dietary sources, and activity factors. 

Health Vital Key Nutrients Dietary Sources Activity Factors 

Lipid Profile (Total 

Cholesterol, LDL, HDL, 

Triglycerides) 

Saturated fats, trans fats, 

monounsaturated fats, omega - 

3 fatty acids, fiber 

Fatty fish, nuts, seeds, avocado, olive 

oil, whole grains, legumes, fruits, 

vegetables 

Regular aerobic exercise (e. g., brisk 

walking, swimming, cycling) 

Liver Enzymes (ALT, AST, 

GGT) 

Antioxidants, vitamins C and 

E, beta - carotene, selenium, 

magnesium 

Leafy greens, citrus fruits, berries, nuts, 

seeds, whole grains, fatty fish, olive oil 

Maintaining a healthy weight, 

limiting alcohol intake, regular 

exercise 

Kidney Function (BUN, 

Creatinine, eGFR) 

Protein (in moderation), 

potassium, phosphorus, sodium 

Lean meats, fish, eggs, dairy, beans, 

lentils, whole grains, fruits, vegetables 

Staying hydrated, regular exercise, 

avoiding excessive protein intake 

HbA1c 
Fiber, complex carbohydrates, 

lean proteins, healthy fats 

Whole grains, legumes, fruits, 

vegetables, lean meats, fish, nuts, seeds 

Regular aerobic and resistance 

exercise, maintaining a healthy 

weight 

Calcium 
Calcium, vitamin D, 

magnesium, vitamin K 

Dairy products, leafy greens, fish with 

soft bones, fortified foods 

Weight - bearing exercise (e. g., 

walking, jogging, dancing, strength 

training) 

Vitamin D Vitamin D 

Fatty fish, egg yolks, mushrooms, 

fortified dairy and non - dairy products, 

sunlight exposure 

Regular sun exposure (in 

moderation), outdoor activities 

Vitamin B12 Vitamin B12 

Animal products (meat, fish, dairy, 

eggs), fortified foods (cereals, plant - 

based milk) 

Not directly influenced by activity 

Iron Iron, vitamin C 

Red meat, poultry, fish, legumes, leafy 

greens, fortified cereals, citrus fruits 

(for absorption) 

Regular exercise (aids in oxygen 

transport and red blood cell 

production) 

Complete Hemogram 

(CBC) 

Iron, folate, vitamin B12, 

copper, vitamin A, vitamin B6 

Lean meats, fish, eggs, leafy greens, 

legumes, nuts, seeds, whole grains, 

fruits, vegetables 

Regular aerobic and resistance 

exercise (supports healthy blood cell 

production and function) 

 

B. Personalized dietary and activity recommendations  

Based on the user's current vitals status and identified areas 

for improvement, our AI algorithm generates personalized 

food and activity recommendations. These are guided by the 

curated knowledge base and tailored to user preferences 

captured in the initial sign - up process.  

 

For each vital flagged as suboptimal, the user receives 

specific guidance on foods to emphasize or minimize and 

relevant activity goals. Recommended foods are selected 

based on the vital - nutrient mapping in our knowledge base, 

while also considering the user's dietary restrictions, 

allergies, and cuisine preferences.  

 

For example, an individual with elevated triglycerides and 

HbA1c may receive the following daily nutritional 

recommendation: "Hi David, to help bring down your 

triglycerides and blood sugar, aim to incorporate these foods 

into your meals today: steel - cut oats with chia seeds and 

berries for breakfast, a leafy green salad with grilled chicken 

and olive oil dressing for lunch, and quinoa with stir - fried 

vegetables and tofu for dinner. For snacks, good options 

include fresh fruit, raw nuts, and hummus with whole - grain 
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crackers. Remember to minimize sugary treats and refined 

grains like white bread and rice. " 

 

Activity recommendations are likewise personalized based 

on the user's current fitness level, exercise preferences, and 

relevant health parameters. The AI engine factors in data 

from wearables to assess daily activity patterns and suggest 

optimizations.  

 

A sample activity recommendation for the user above may 

be: "To further support healthy blood sugar and triglycerides, 

aim to get at least 30 minutes of moderate physical activity 

today. Based on your fitness profile, a brisk walk around your 

neighborhood park or a 30 - minute online yoga class would 

be great options. You're already at 5, 000 steps today, so keep 

up the good work and try to hit 10, 000 by bedtime!" 

 

C. User adherence tracking and adaptive interventions 

Our system tracks user adherence to generated 

recommendations by analyzing logged food intake and 

activity data. The AI algorithm compares these to the 

prescribed plans and identifies areas of deviation or non - 

compliance. Based on this, the system adapts its approach to 

optimize engagement and outcomes.  

 

For users consistently meeting their targets, the system 

provides positive reinforcement and encouragement. Virtual 

rewards or badges may be used to incentivize sustained 

adherence. For those struggling to comply, the AI employs 

targeted motivational strategies such as identifying potential 

barriers, providing education on disease risks, and offering 

alternative recommendations better aligned with the user's 

preferences and routines.  

 

The AI - based calling system is a key component of our 

adaptive intervention model. It proactively reaches out to 

users who have missed logging meals or activity, prompting 

them to update their data while offering contextual guidance. 

The frequency and content of these calls are adjusted based 

on user responsiveness, gradually reducing support as self - 

management skills improve.  

 

By continuously monitoring adherence and adapting 

interventions, our system aims to provide a highly engaging 

and effective experience that drives meaningful behavior 

change and health outcomes.  

 

D. Evaluation metrics and feedback loops 

To assess the effectiveness of our system, we track a range of 

evaluation metrics spanning engagement, adherence, health 

outcomes, and user satisfaction. Key metrics include:  

• Daily food logging and activity tracking rates 

• Adherence to AI - generated dietary and activity 

recommendations  

• Changes in health vitals at follow - up testing intervals 

• User ratings of perceived value and satisfaction with the 

system 

• Retention and long - term engagement rates 

 

These metrics are analyzed in aggregate and at the individual 

level to identify trends and areas for optimization. User 

feedback is continuously collected through in - app surveys, 

ratings, and direct communication with our support team. 

This feedback is used to inform iterative improvements to the 

AI algorithms, user interface, and engagement strategies.  

 

By establishing a robust feedback loop between user data, AI 

- generated recommendations, and outcome measures, our 

system can continuously learn and adapt to provide 

increasingly personalized and effective interventions over 

time.  

 

4. User Engagement Strategy 
 

A key challenge in any health tracking system is maintaining 

user engagement and data logging consistency. To address 

this, we employ an AI - based engagement framework that 

utilizes automated calling to prompt users to update their food 

and activity data at regular intervals. The system also delivers 

personalized insights and recommendations via voice to 

increase salience and encourage immediate action.  

 

The AI caller adapts its communication style and content 

based on user responsiveness and preferences, leveraging 

techniques like motivational interviewing to support 

autonomy and self - efficacy [11]. For users consistently 

meeting their goals, the system offers positive reinforcement 

and encouragement. Those struggling receive empathetic 

support, collaborative problem - solving, and tailored 

education to address barriers.  

 

By proactively engaging users through a multi - modal 

approach combining in - app interactions and voice 

communication, our system aims to establish a supportive 

accountability framework that drives sustained behavior 

change and adherence.  

 

5. Data Privacy and Security 
 

Protecting user privacy and data security is paramount in any 

digital health system. Our platform employs industry - 

standard encryption protocols for secure data transmission 

and storage, along with multi - factor authentication and role 

- based access control. All protected health information (PHI) 

is handled in strict compliance with relevant regulations like 

HIPAA and GDPR.  

 

Users have full transparency into how their data is used and 

can easily control sharing permissions. Any third - party 

access, such as by healthcare providers or family members, 

requires explicit consent from the user. Regular security 

audits and penetration testing are conducted to identify and 

address any potential vulnerabilities.  

 

6. Conclusion 
 

The complex interplay between diet, lifestyle, and health 

vitals necessitates personalized, data - driven approaches for 

effective management. Our novel health vitals tracking 

system leverages multi - modal data integration and AI - 

driven analytics to provide users with actionable insights and 

dynamic recommendations. By incorporating an intelligent 

engagement framework, we aim to optimize adoption and 

sustained use of the system to drive measurable health 

improvements.  
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Initial user testing has demonstrated the usability and 

perceived value of the system's core features, including vitals 

tracking, personalized recommendations, and AI - based 

engagement. Ongoing studies are evaluating the impact on 

health outcomes and cost metrics. Future work will expand 

the vital and data types included, refine the AI algorithms 

based on outcomes data, and explore integration with 

provider - facing platforms.  

 

The ultimate vision is an intelligent, adaptive system that 

empowers individuals to optimize their health through hyper 

- personalized, evidence - based lifestyle modifications. Such 

a system has broad applications spanning prevention, chronic 

disease management, and performance optimization. As 

digital health continues to evolve, integrated platforms like 

ours will play an increasingly pivotal role in augmenting 

traditional care models and realizing the promise of 

predictive, preventive, personalized, and participatory 

medicine.  
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