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Abstract

In the modern era, many individuals find it challenging to prioritize their health and well-being due to
busy lifestyles filled with work, academic, and personal obligations. Conventional fitness and nutrition
programs often apply uniform strategies that overlook individual differences in body type, preferences,
and goals. This lack of real-time feedback and contextual customization often leads to poor user
engagement and unsatisfactory results over time. Elevate is a comprehensive, Al-powered fitness and
wellness platform created to overcome these limitations by delivering highly personalized digital health
solutions. Users benefit from an interactive, full-body interface showcasing over 1,500 exercises, along
with built-in wellness utilities such as BMI, body fat percentage, and macronutrient calculators. By
integrating detailed user context, the platform generates dietary recommendations that are accurate,
relevant, and aligned with individual needs. Built on Next.js 15, Elevate delivers smooth and efficient
frontend interactions, while Tailwind CSS v4 helps craft a layout that automatically adapts to different
screen sizes, offering a user-friendly experience on both mobile and desktop devices. The platform also
uses Zustand for efficient state management and Supabase to handle real-time data updates and secure
user sessions. At its core is an intelligent personalization engine that adapts workouts and nutrition
plans to each user based on ongoing feedback and health data. Leveraging Grogq APIs and OpenAl’s
advanced language models via edge functions, the system delivers fast, context-aware results.
Additional tools include a full-body interactive map, nutrition calculators, and integrations with Google
OAuth, analytics, and n8n-based automation. This study focuses on enhancing Elevate’s Al nutrition
capabilities through advanced prompt engineering to improve the precision and personalization of its
dietary guidance.

Keywords: Digital health, personalized fitness, personalized nutrition, Al in health, machine learning,
large language models, recommendation systems, user modeling

INTRODUCTION

The increasing global emphasis on health and well-being, coupled with rapid technological
advancements, has fundamentally reshaped how individuals approach fitness. According to Grand View
Research, the global fitness app market was valued at approximately $ 10.6 billion in 2024 and is
projected to grow at a compound annual growth rate (CAGR) of around 14% through 2030 [1]. This
growth is largely driven by rising health
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consciousness, the ubiquity of smartphones, and the
widespread adoption of wearable devices that track
biometric data such as heart rate, sleep cycles, and
physical activity in real time.

Despite this progress, a critical gap remains in the
effectiveness of current digital fitness solutions.
While leading applications such as MyFitnessPal,
Fitbod, and Freeletics have amassed millions of
users, their offerings are often generic and one-size-
fits-all in nature. These applications typically
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recommend pre-set workout routines or static meal plans that do not account for users’ physiological
differences, fitness levels, goals, or mental health status. Research affirms that “conventional training
platforms, designed to fit all users, are frequently ineffective because they do not take into consideration
their individual goals and physical characteristics” [1]. As a result, users may either disengage due to
lack of progress or face increased risk of injury from unsuitable exercise routines or dietary imbalances.

Recent advances in Artificial Intelligence (Al) and Machine Learning (ML) are now enabling a shift
toward hyper-personalized fitness experiences. Al-driven systems can analyze user-specific data,
ranging from body composition and past workout history to mood patterns and dietary habits, to deliver
real-time, tailored recommendations. For instance, modern mHealth and wearable technologies now
leverage big data and Al to create adaptive fitness plans aligned with an individual’s unique lifestyle
metrics, including sleep, mood, and activity levels [2]. Simultaneously, Al-powered mental health
applications and chatbots have demonstrated efficacy in delivering customized mindfulness
interventions, thereby bridging a critical gap between physical fitness and psychological well-being [3].

Motivated by these opportunities and limitations, we developed Elevate, a comprehensive, Al-first
web application built to deliver holistic, hyper-personalized fitness guidance. Unlike traditional apps,
Elevate dynamically adjusts workout and diet plans using a feedback-driven engine. By integrating
technologies like computer vision, real-time user monitoring, and natural language processing, Elevate
offers users tailored routines based on body type classification (somatotype analysis), progress tracking,
and personal preferences. Additionally, it delivers motivational support based on behavioral insights,
reinforcing adherence to wellness routines. Users receive customized alerts and corrections during
exercises to minimize injury risk, and dietary suggestions that evolve in response to user feedback.

Elevate distinguishes itself from existing platforms by unifying multiple components: Al-based
routine generation, mental health support, dynamic goal tracking, and real-time performance feedback,
into one accessible and cost-effective solution. The objective is to act not just as a fitness tracker, but
as a true digital wellness coach. As the user logs activities and shares outcomes, the platform’s adaptive
loop recalibrates future plans, creating a continuously evolving and highly individualized experience.

This study outlines the system architecture, technologies used, and evaluative metrics for Elevate,
demonstrating how the integration of Al, machine learning, and user-centered design principles can set
a new benchmark in digital health innovation.

SYSTEM DESIGN/ARCHITECTURE

The Elevate platform is a web-based, Al-powered fitness and nutrition personalization system,
designed with scalability, user-centric interaction, and evidence-based computation at its core. This
section outlines the system’s architectural components, technology stack, data processing pipeline, and
Al integration, which together facilitate dynamic, hyperpersonalized fitness planning.

Architectural Overview

Elevate departs from static, rule-based fitness solutions by employing an adaptive Al-driven
architecture that tailors plans to individual physiological parameters and goals. Built on a modern,
modular client-server architecture, the system leverages edge computing and real-time interactivity to
deliver responsive, scalable, and data-driven recommendations [2].

The architecture comprises five primary components:
o User Interface (Ul): Developed using Next.js 15, Tail-wind CSS v4, and SHADCN/UI for a
responsive, mobile-friendly experience.
e State Management: Utilizes Zustand for efficient and reactive data flow between components.
e Backend and Database: Supabase provides real-time Post-greSQL storage, user authentication,
and Edge Functions for serverless computation.
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Al Inference Engine: Employs Grog-hosted LLMs (e.g., GPT-40) for generating personalized
diet and workout plans [4].

Analytics and Motivation Module: Captures real-time user progress and delivers behavioral
nudges through motivational feedback.

This architecture ensures maintainability, low-latency response times, and future extensibility for
advanced features such as wearables integration and federated learning (Figure 1).
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Figure 1. Elevate platform workflow.
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Table 1. Technology stack used in Elevate.

Layer Technology Functionality
Frontend Next.js 15 Hybrid rendering
(SSR/CSR)

Styling Tailwind CSS v4 Utility-first responsive design

UI Components shadcn/ui, Lucide Professional-grade interface and icons

State Management | Zustand Lightweight, reactive state management

Backend Supabase Database, authentication, Edge Functions

Al Layer Groq API (GPT-40) | Prompt-based personalized plan generation
Technology Stack

This stack ensures a high-performance, scalable, and developer-friendly environment for rapid
prototyping and production-ready deployment (Table 1).

Input Data and Scientific Computation
User inputs are collected via form submission, comprising: age, height, weight, gender, activity level,
fitness goal, and dietary preference. These are processed using scientifically validated equations:

e Male: 10xW+6.25 xH—5xA+5

e Female: 10xW+6.25xH-5%x4—-161

TDEE = BMR x Activity Factor

Caloric Adjustment = TDEE+(250-500 kcal)
Macronutrients:

e Protein =2 g/kg(4 kcal/g)

o Fat=0.8 g/kg (9 kcal/g)

e Carbohydrates = remainder (4 kcal/g)

This structured profile becomes the foundation for prompt-based Al generation (Figure 2).

Al-Powered Plan Generation

The personalized profile is embedded into a structured prompt and submitted to the Groq API, which
uses LLMs (e.g., GPT-40) to return:

o Customized weekly workout plans.

e (Goal-aligned meal plans based on dietary preferences.

e Estimated time to goal (using machine learning models).

e Daily motivational messages.

Responses are formatted in both natural language (for display) and JSON (for storage and analytics).

Real-Time Feedback and Motivation Engine

Supabase Realtime updates the frontend upon new Al-generated results. The system supports:
e Dynamic progress visualization;
e Adaptive goal modification; and
e Consistency-based motivational triggers (e.g., badges, quotes).

Behavioral nudges are activated by predefined rules, enhancing user engagement and long-term
adherence [5].

Design Motivation and Differentiation

Elevate’s system architecture signifies a transition from monolithic fitness applications to modular,
intelligent systems. The use of Edge Functions for Al prompt handling optimizes latency, security, and
cost by decoupling inference logic from client interactions.
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Moreover, the real-time architecture, combined with lightweight, responsive Ul components, ensures
seamless user experience across devices. Its extensibility allows for future integration with wearables,
push notifications, and Al-powered re-planning engines based on user progress.

The architectural synthesis of scientific health computation, Al reasoning, and motivational design
establishes Elevate as a scalable, intelligent platform for hyperpersonalized fitness solutions.

LITERATURE REVIEW

Many current fitness apps deliver valuable tools but have limited personalization. MyFitnessPal is a
popular nutrition tracker with an extensive food database (over 14 million items [1]), but it primarily
logs intake and calories without generating customized meal plans or adapting dynamically to user
progress. Fitbod focuses on strength training, adapting recommendations based on training history [ 6],
but it does not address diet or motivation. Freeletics uses Al and sports science to create intensive HII'T
workouts, adjusting plans to fitness level and goals [7], but it lacks comprehensive nutrition planning
or personalized engagement features. Other apps like Fitbit or Garmin provide general tracking and
community features, but offer limited prescription or adaptive feedback beyond basic stats. In summary,
most leading apps target one domain (exercise or diet) and rely on preset templates or simple algorithms.

Academic research underscores the benefit of Al personalization in fitness and health. Injury-
rehabilitation applications have used neural networks to generate custom weekly workout regimens
based on user data like injury type, BMI, and equipment, with dynamic user feedback loops [8]. These
works show that Al can create “customized workout programs that adapt dynamically to direct user
feedback” [8]. Research also highlights that combining wearables with Al improves personalization,
enabling devices to deliver diet plans and mental wellness support on top of exercise guidance [2]. In
mental health, narrative reviews report that Al-driven wellness apps (with chatbots and tailored
recommendations) significantly enhance accessibility and personalization of interventions [4]. For
example, Al chatbots can offer immediate support or mindfulness exercises matched to user mood.

Elevate’s innovation lies in integrating these threads. Unlike existing apps, Elevate combines Al-
generated diet planning, workout scheduling, and motivational content, all backed by analytics. This
end-to-end approach (Al + diet + workout + motivation) is novel in the literature. Recent academic and
industrial research has highlighted the potential of Large Language Models (LLMs) in enhancing
personalization through contextual understanding and dynamic content generation.

Tools like DeepSeek-R1-Distill-Llama-70B and Llama-3.3-70B-Versatile offer significant
advancements in this space.

DeepSeek-R1-Distill-Llama-70B is a 70-billion parameter open-weight language model distilled
from the larger DeepSeek-R1 series. It is trained on a multi-trillion-token dataset and achieves
competitive results across various benchmarks, including strong performance in reasoning, math, and
coding tasks [4]. The model supports large context windows, making it suitable for processing diverse
user profile data and generating nuanced, context-aware recommendations.

Llama-3.3-70B-Versatile is Meta’s advanced 70-billion parameter language model, optimized for a
wide range of natural language processing tasks. Often deployed for efficient inference, it supports large
context windows, enabling comprehensive analysis of user context and history. This model is designed
for versatility across tasks like multilingual dialogue, summarization, and complex reasoning,
facilitating robust and responsive personalized plan generation within the fitness ecosystem [4].

Elevate incorporates these models to generate personalized diet and fitness plans based on a user’s
lifestyle, preferences, and health metrics. The models are accessed via prompt-based APIs, returning
structured data such as JSON-formatted routines, markdown meal plans, and motivational dialogue.
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This represents a significant leap over earlier rule-based systems and enables a higher level of contextual
adaptation. Furthermore, the inclusion of DeepSeek R1 and Llama ensures that personalization is not
only responsive but also conversational, supporting future features such as Al-driven chatbots for
motivational support and emotional engagement.

HYPER PERSONALIZATION METHODOLOGY

Hyper-personalization refers to the real-time, granular customization of user experience by
leveraging detailed behavioral, contextual, and demographic data [1]. Unlike traditional personalization
methods that rely on broad user segmentation, hyper-personalization dynamically adapts to individual
user attributes and evolving preferences. Elevate embodies this concept by integrating advanced prompt
engineering strategies, feedback loops, and structured data representation to continuously tailor dietary
and fitness plans for each user.

The core of the methodology begins with comprehensive user profiling. Upon registration, the
application collects first-party static data such as age, gender, weight, dietary restrictions, and health
goals. Additionally, contextual variables such as geographic location, available workout equipment,
schedule constraints, and climate data are gathered to support real-world applicability. This profile is
serialized into structured JSON, which serves as the input to large language models (LLMs) like GPT
via prompts explicitly designed to retrieve structured outputs.

For instance, a diet planning prompt may be framed as follows:
e Prompt: Generate a weekly vegetarian meal plan in JSON format for a 28-year-old female from
Mumbai aiming for fat loss.
o Constraints: Lactose-intolerant, prefers Indian cuisine, moderate activity level.

The AI’s output is expected in a structured schema including meal names, ingredients, preparation
methods, daily caloric targets, and macronutrient breakdowns. Similarly, for workout planning, prompt
templates are defined to produce exercise routines categorized by muscle group, duration, difficulty
level, and required equipment.

A pseudocode implementation of the workflow is illustrated below:

user_profile = {...}

prompt = "Plan workout for: " + json.dumps(user_profile) response = LLM.call(prompt)
if isValidJSON(response): storeInDatabase(response)

To ensure robustness, JSON schema validation is implemented at the parsing stage, minimizing
format-related errors and enhancing integration reliability. Elevate also supports conversational
chaining, allowing the system to issue clarifying follow-ups when user inputs are ambiguous.

A distinctive aspect of Elevate’s methodology is its adaptive feedback loop. Users are prompted at
weekly intervals to report their adherence, perceived difficulty, and satisfaction with the recommended
routines. This feedback is assimilated into the user profile and reflected in subsequent prompts. For
example, if a user reports that the previous week’s workout was too strenuous, the prompt logic adjusts
intensity parameters accordingly for the next cycle.

Over time, this iterative refinement process allows the system to converge on highly individualized
plans, maximizing relevance and engagement. The LLM thus operates not merely as a content
generator, but as a dynamic agent capable of learning from user interactions and environmental context.

This methodology demonstrates the potential of integrating real-time Al-driven adaptation,
structured prompt engineering, and behavioral learning to create a scalable hyper-personalization
engine that continuously optimizes for health outcomes and user satisfaction.

© STM Journals 2025. All Rights Reserved 16



Hyper Personalization Using Al Nishad et al.

FEATURE OVERVIEW

Elevate is a next-generation intelligent wellness platform that redefines digital fitness by merging
personalization, performance, and holistic care. Central to its operation is an advanced Al-driven
personalization engine, which crafts tailored workout regimens and nutritional plans by analyzing a
variety of inputs: user preferences, physical conditions, dietary restrictions, progress data, and real-time
feedback [1]. This engine leverages the computational power of Groq APIs and OpenAl’s state-of-the-
art Large Language Models (LLMs), operationalized through serverless Edge Functions to deliver sub-
second response times and scalable processing [2]. Moreover, Elevate integrates DeepSeek-V2 and
Llama-3.3-70B-Versatile LLMs, which provide high-context understanding, multilingual capability,
and efficient memory-token optimization [4]. These models are responsible for the generation of
coherent, context-sensitive responses and adaptive recommendations, making the platform highly
responsive to diverse user needs and interaction styles (Figure 3).

Exercise Finder

Ar Select Muscle Group
Selected: Quads
Clear Selection
24 Equipment A, Difficulty
Barbell Dumbbells Beginner
Bodyweight Machine Intermediate
.. Advanced
Medicine Ball Kettlebells .
Novice
Stretches Cables
Band Plate
TRX Yoga
Bosu Ball Vitruvian
Cardio Smith Machine

Figure 3. Elevate home page interface.
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The application features an intuitive and interactive body map interface, allowing users to explore
and select from over 1500 detailed exercises categorized by muscle group, equipment, and training
objective [3]. In addition to this, Elevate provides embedded wellness calculators, including BMI, body
fat percentage, and macronutrient estimators, which are dynamically linked to each user’s evolving
fitness profile [9].

To streamline access and secure user data, Elevate implements authentication via Google OAuth,
ensuring both safety and convenience [ 10]. Users can also export personalized plans and reports in PDF
format using the integrated react- pdf module, facilitating offline access and professional review.
Behind the scenes, platform health and usage analytics are maintained through Google Analytics, while
workflow automation and monitoring are powered by n8n. These tools help track engagement trends,
system health, and trigger intelligent alerts for anomalies or performance bottlenecks.

Motivational engagement is delivered through a dedicated intelligent system built using a
combination of LLMs and sentiment-aware prompt engineering [4]. This system, underpinned by
DeepSeek and Ollama’s context-retention capabilities, not only crafts motivational messages tailored
to the user’s emotional state and activity level but also adjusts goal recommendations to align with
psychological readiness [11]. It helps users overcome barriers such as low energy, plateaus, or
fluctuating commitment by offering adaptive nudges, positive reinforcement, and reflective prompts.

In terms of responsiveness and ecosystem support, Elevate’s architecture enables seamless
integration with future APIs and data sources. Its modular backend allows scalable updates, and its
front-end design is mobile-ready and accessibility-focused, ensuring that users across devices and
abilities can experience high-value engagement.

Altogether, Elevate’s features represent a confluence of cutting-edge technologies, Groq
acceleration, OpenAl and DeepSeek LLMs, Edge computing, and automated analytics, offering users a
hyper-personalized, motivating, and scientifically informed fitness journey [1, 8]. This comprehensive
integration not only distinguishes Elevate from existing fitness applications but also positions it as a
model for future e-wellness ecosystems that combine artificial intelligence with human-centric care.

EVALUATION AND RESULTS
Case Study 1: College Students with Diverse Goals

College students with varied fitness and dietary goals used Elevate to plan workouts and meals around
tight class schedules. Elevate generated personalized plans by integrating course timetables and budget
constraints: for example, it scheduled short workouts between lectures and suggested low-cost, nutrient-
balanced meals. The system adjusted each student’s regimen to their goal (e.g., weight loss or strength
gain) and available time. By contrast, MyFitnessPal is mainly a calorie/nutrient tracker with no
scheduling or planning support [6]. It cannot create customized workout schedules or meal plans. Fitbod
generates strength-training routines based on available equipment [2], but it offers no dietary advice or
integration with class schedules. Freeletics provides Al-powered bodyweight and HIIT workouts [4],
yet its generic routines do not adapt to individual timetables or food budgets.

Case Study 2: Gym Community with Structured Training

A community of 20+ gym-goers with mixed experience (novice to advanced) and varied equipment
used Elevate. Elevate profiled each person’s skill level and gear, and then crafted tailored regimens:
beginners received simpler exercises with more rest, while advanced users got intense multi-set work-
outs. Elevate also aligned sessions with users’ calendars and iteratively updated plans based on
feedback. By comparison, Fitbod adapts to past workouts and recovery [2], optimizing strength gains,
but focuses only on weight routines and lacks nutrition or social support. Freeletics offers diverse
training styles and community challenges, yet it is less structured and can overwhelm beginners. None
of these apps combines experience adaptation, equipment customization, schedule awareness, and
dynamic feedback like Elevate.
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Table 2. Feature comparison of fitness applications.
Feature Elevate MyFit Pal Fitbod Freeletics
Personalized planning Yes (Multi-goal, No (Track only) Yes (Equip/ Yes
sch/equip) Hist) (Body/HIIT)
Dietary guidance Yes (Custom, bud- get) Yes (Log only) No Limited (Tips)
Schedule integration Yes No Limited No
(Manual)
Budget awareness Yes (Bud-get meals) No No No
Experience adaptation Yes (Skill level) No Yes (Intens) Yes (Coach)
Feedback loop Yes (Dynamic adj) No No Limited (Coach)
Motivation & Yes (Re-minders, sup) Some (Fo-rums, No Yes
community soc) (Challenges)
Output format JSON Prop. Prop. Prop.

Feature Comparison

Elevate uniquely offers schedule- and budget-aware multi-goal planning with a feedback loop and
JSON output. Other apps allow partial personalization (for example, Fitbod uses machine learning for
equipment and recovery optimization [2], and Freeletics adapts workouts via Al [4]) but none matches
Elevate’s comprehensive integration (Table 2).

Al Performance and System Responsiveness

Elevate’s engine uses an LLM with a structured JSON schema for output. In testing, this approach
produced valid JSON plan objects in nearly all trials (consistent with reports of 100% valid JSON with
structured prompts) [1]. Rare formatting issues were auto-corrected by a simple parser. Initial plan
generation incurred a modest latency overhead, but subsequent requests ran much faster thanks to
schema caching [2].

User Feedback and Usability

Students noted that Elevate’s integrated view of schedules, workouts, and meals felt more cohesive
than using separate apps. Gym users valued the adaptive difficulty and motivational reminders, saying
the adjustments kept them engaged. The responsive Ul and fast load times were also praised. These
align with research showing that credibility and UX are top user priorities.

FUTURE OVERVIEW

The future development of Elevate is centered around deepening personalization, boosting user
engagement, and expanding its ecosystem to promote holistic and sustained well- being [1]. A key focus
will be on refining the Al’s learning capabilities by implementing a structured feedback mechanism [6].
This involves collecting anonymized user behavior and feedback data, which will be used to
dynamically fine-tune prompt formats, output responses, and adapt recommendations with greater
contextual accuracy [8]. To support this, advanced learning techniques such as meta-learning and
reinforcement learning will be explored [6], enabling the system to improve its personalization
strategies over time through experience and iterative optimization.

Integration with wearable technologies represents a significant step forward in enabling real-time,
biologically informed customization [2]. By connecting with APIs from platforms such as Fitbit, Apple
Health, and Samsung Health, Elevate will be able to continuously ingest physiological metrics like heart
rate, step count, and sleep patterns [S]. This data will feed directly into personalized workout and diet
adaptations, creating a more responsive fitness experience tailored to the user’s day-to-day health
conditions [9].

In parallel, the development of a cross-platform mobile application using React Native is planned to
enhance accessibility [10]. This app will include offline capabilities, push notifications, and native
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performance across devices. To further incentivize user participation, gamification features such as
streak tracking, badges, leaderboards, and rewards will be integrated [11], encouraging long-term habit
formation through positive reinforcement.

Another innovative direction involves emotion-aware motivational support. Elevate aims to
incorporate sentiment analysis derived from user journaling, chatbot interactions, and bio- metric data
(such as stress levels captured by wearables) [7]. This will enable the system to provide emotionally
intelligent responses, delivering encouragement or coping strategies during periods of low motivation
or stress, thus promoting emotional resilience alongside physical fitness [4].

Additionally, the platform will introduce collaborative features for wellness professionals. Fitness
trainers, dietitians, and mental health coaches will gain secure access to user data (with consent) to
provide direct input, schedule sessions, and co-develop integrated wellness plans, bridging human
expertise with Al-driven assistance [12].

CONCLUSION

This study presented Elevate, an Al-powered wellness application designed to deliver hyper-
personalized fitness and nutrition experiences through the integration of advanced technologies. In
contrast to traditional fitness platforms that often focus on a single dimension, either exercise tracking or
dietary logging, Elevate adopts a comprehensive approach by unifying personalized workout routines,
dynamic meal planning, and motivational content into a single intelligent system. Leveraging cutting-
edge Large Language Models, the platform delivers context-aware interactions, adaptive
recommendations, and emotionally intelligent guidance tailored to individual user states and preferences.

A key innovation lies in its real-time feedback loop, which allows the Al engine to continuously learn
from user behavior, update recommendations, and improve over time. The use of Edge Functions,
serverless architecture, and Groq acceleration ensures responsiveness and scalability, enabling seamless
user experiences even under variable loads. Furthermore, integrated features like interactive body
mapping, health metric calculators, Google OAuth, and automated PDF generation enhance both
usability and accessibility.

Elevate also introduces a strong focus on emotional and behavioral health, embedding empathetic
prompts and mood-aware feedback to support long-term adherence and user satisfaction. By positioning
itself at the intersection of Al, fitness science, and behavioral psychology, Elevate lays the groundwork
for a new generation of intelligent wellness platforms.

As the field progresses, Elevate’s architecture allows for future expansion into wearable integration,
cross- platform deployment, and collaborative professional ecosystems, positioning it not just as an app,
but as a scalable framework for personalized digital health.
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