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Abstract: The relationship between diet and mental
health has become a growing area of interest as studies
show that food choices significantly impact emotional
well-being. The aim of the project is to develop an Al-
driven Food and Mental Health Advisory System that
leverages machine learning (ML) models to provide
personalized food recommendations based on an
individual's dietary habits, mental health status, and
nutritional needs. The system collects data through user
input on mood, lifestyle, and food preferences, and
cross-references it with dietary and mental health
research. Using predictive algorithms, it suggests meal
plans and nutrients beneficial for mood regulation and
mental health improvement. Additionally, the system
incorporates feedback loops to improve the
recommendations over time, adapting to users’ evolving
mental states and dietary patterns. The advisory
platform can also integrate with wearable health
trackers and mobile apps to enhance the user
experience, making it an accessible tool for improving
both physical and mental well-being.

INTRODUCTION

The Food and Mental Health Advisory System is an
Al-driven platform designed to provide personalized
recommendations for dietary and mental health
management. By analysing user data, such as health
conditions, food preferences, and mental health
status, the system utilizes machine learning models to
suggest appropriate food items and mental health
advice. The platform also incorporates user feedback
to continuously refine its recommendations. With a
focus on improving overall well-being, the system
integrates a seamless user interface, robust backend
services, and advanced AI/ML capabilities to deliver
accurate and actionable advice.

Imagine a world where Al in therapy can accurately
detect mental health issues at an early stage, and
provide support without the fear of social stigma.
Artificial intelligence therapy offers effective
treatments for conditions hindering human
interaction and addresses the global shortage of
mental health workers. This is not an illusion but a
tangible reality that Al is helping to shape.

Those employees who are prone to mental disorders,
like depression, may decrease their cognitive

performance by up to 35%. These issues also make
the completion of physical tasks of their jobs about
20% more difficult. Consequently, these matters can
result in less engagement with work, poor job
performance, communication problems with fellow
workers, and poor or diminished physical and daily
functioning capacity. All these issues do not only
harm the cause of the problems to the individual but
also hamper the productivity and efficiency of the
workplace.

It has been documented that unhealthy eating patterns
are linked to a decrease in job performance because
of their effects on concentration, energy level, and
mental performance. Conversely, workers who eat
healthily tend to feel physically more energized and
mentally sharper at work. They are also likely to miss
fewer work days due to illness.

An overall healthy diet with whole foods is the best
way to get the key nutrients that are so important for
optimum brain health and mental well-being. Diets
with high levels of antioxidants and omega-3 fatty
acids are associated with less stress and better
performance of the brain, whereas high sugar and
high-fat diets interfere with mental performance. B-
vitamin-rich foods, such as leafy green vegetables,
eggs, and legumes, will keep mood and motivation in
check. Protein sources, such as fish, fowl, and
yoghurt, give the essential amino acids that will help
the brain to hold concentration. Complex
carbohydrates from oats, quinoa, and starchy
vegetables will give a slow-burning, sustained energy
supply that will help one get through a working day.

Beyond the links between nutrition and energy and
productivity, a healthy diet provides some strong
defences against certain workplace health risks:
obesity, diabetes, and heart disease. Poor health
drains workplace resources and bottom lines.
Nutritious choices supported by an employer just
make smart financial sense. With all the benefits
associated with diet and mental health, here are some
evidence-based tips to promote nutrition in the
workplace. Make policy adjustments necessary to
allow meal breaks in order to enable personnel to take
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full and healthy lunches on a regular basis. Provide
access to nutrition education through guest speakers,
workshops, nutritionist counselling, and newsletters.
There, employees will know how to meal prep, read
labels, shop smart, etc. Give access to health
communal snacks in break rooms and kitchens. Think
nuts and fruits with yoghurt, hummus, and whole-
grain crackers. Open friendly office competitions
around increasing hydration, increasing portions of
vegetables, avoiding sweets.

In addition, employers of remote workers should
encourage regular breaks to eat mindfully and
provide access to resources for gaining nutrition
counselling. This can also be achieved by the creation
of virtual communities to share healthy recipes and
other tips. Encourage a culture of health and well-
being inclusive of nutritional care that will help make
a workforce more engaged and resilient. Only some
creativity and initiative on the part of employers are
required to help employees upgrade their eating
habits. In return, this payoff will be a happier and
more energized workforce that's ready to thrive.
Backing proper nutrition makes sense for both mental
health and the bottom line.

Background and Motivation:
« Association of Food and Mental Health:

A body of literature is emerging with a likely
association of nutrition to mental health, with dietary
components acting to modulate mood, cognitive
performance, and emotional states. Recent findings
further suggest that the food we eat changes the
chemical environment of the brain, influencing
neurotransmitter  function, inflammation, and
oxidative stress-all determinants of mental health.

1. Role of Nutrients in Mental Health

Omega-3 Fatty Acids: Omega-3 fatty acids are
ingested in the diet as presented in fish, flaxseeds, and
walnuts. Numerous studies have reported that there is
an inverse relationship between higher dietary
consumption of omega-3 fatty acids and a decrease in
symptomatology related to depression and anxiety. In
a meta-analysis, Grosso et al. (2014) concluded that
a higher level of omega-3s presents with decreased
levels of depression. Omega-3s are known to
improve synaptic plasticity and reduce inflammation;
and it is both necessary for proper cognitive functions
and has brought about an improvement in emotional
regulation.

B Vitamins (B6, B12, Folate): B vitamins are
essential in the neurotransmitter system and in brain
function. Lower levels of folate, vitamin B9, and B12
have been associated with an increased risk of
suffering from depression. As stated by Meyer et al.
(2015), deficiencies in B vitamins cause a rise in
homocysteine levels, markers for mental disorder.
For example, folate is involved in synthesis of
serotonin, that is linked to neurotransmitter activity
that plays the central role in mood regulation.

Tryptophan and Serotonin: Tryptophan is an amino
acid found in turkey, eggs, and dairy products. One
of'its precursors is serotonin, which is often called the
"happiness chemical." Studies, like that of Yadav et
al. (2018), conclude that diets higher in tryptophan
include increased amounts of serotonin production,
thus providing relief from symptoms of anxiety and
depression.

Antioxidants (Vitamins C and E): Oxidative stress
has been linked to neurodegenerative disorders and
also with mental illnesses including depression. The
intake of diets rich in antioxidants, such as vitamin C
and E tends to reduced oxidative stress by providing
protection against brain activity. According to
Lopresti et al. study published in 2012, "Higher
antioxidant levels are associated with reduced
symptoms and improved mood" 2. Dietary Patterns
and Mental Health

There have been extensive studies into the
Mediterranean diet in terms of mental health. A
systematic review by Lassale et al. (2019) confirmed
that adhering to the Mediterranean diet lowers the
risk of depression by 33%. There is evidence to
suggest that anti-inflammatory effects generated by
this diet are likely to improve mental well-being.

A greater intake of processed food, higher refined
sugars, and unhealthy fats typify the western diet,
which has been associated with a more significant
prevalence of mental health disorders. In study
research by Jacka et al. (2017), this western diet has
further been presented to elevate the risk of
depression and anxiety. Processed foods induce
inflammation and increased oxidative stress, which
could be used as detrimental markers in relation to
brain dysfunction and impairment of mood
regulation.

3. Gut-Brain Axis and Mental Health

Gut Microbiota and Mental Health: The trillions of
bacteria that live in our digestive system-the gut

IJIRT 172230 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 2582



© January 2025 | IJIRT | Volume 11 Issue 8 | ISSN: 2349-6002

microbiota-are now evident to be crucial for our
mental health through the gut-brain axis. While a
healthy relationship between the microbiome and
mental illness is directly correlated with mood
regulation, an imbalance of the gut's bacteria-an
imbalance known as dysbiosis-has tentatively been
linked with many mental health disorders, including
depression and anxiety. Dinan et al. 2018 reported
that dietary probiotics, such as those available in
fermented foods like yogurt and kefir, as well as
prebiotics, which include fiber, will support healthy
mental outcomes by supporting the microbes of the
gut. The link is further supported by the premise that
gut  microbes are  responsible for  the
neurotransmitters serotonin and GABA, both of
which manage mood and anxiety.

Probiotic supplementation: Messaoudi et al's study in
2011 showed an important role of probiotic
supplementation in the alteration of gut bacteria and
lowering of systemic inflammation that had
beneficial impacts on stress and mental health
outcomes.

4. Implications for Mental Health of Dietary
Inflammation

The inflammatory foods and depression: Some foods
for instance high intake of sugars, processed meat,
unhealthy fats, cause inflammatory response, which
is associated with depressive symptoms. Liu et al.
(2017) noted that patients with increased
inflammation are associated with a higher risk of
depression, suggesting that dietary patterns low in
inflammatory foods may act to support mental health.

Anti-Inflammatory Diet Foods and Mood Disorders:
On the other hand, anti-inflammatory foods, such as
leafy greens, nuts, and oily fish, have been linked to
better mental health. According to a review by
Kiecolt-Glaser et al. (2018), anti-inflammatory diets,
such as polyphenol- and omega-3-rich diets, have
positive associations with mood and reduced
symptoms of depression.

5. Nutritional Psychiatry: A Blooming Discipline

Nutritional psychiatry - nutritional psychiatry is an
emerging field that has diet intake in the prevention
and treatment of mental health disorders. It focuses
primarily on diet intake in the prevention and
treatment of mental health disorders. Its contributors,
such as Sarris et al. (2015), actually conducted
clinical trials showing how dietary interventions can
reduce symptoms of anxiety and depression; thus,

nutritional counseling should be included in regular
mental health care services.

Studies show that integrating dietary guidance into
mental health treatment, alongside conventional
therapies like psychotherapy and medication, can
significantly improve patient outcomes.

Role of AI/ML in Healthcare

Health care has been transformed with advanced
predictive modeling, decision-making tools, and
more personalized advisory systems through the use
of Al and ML. Such technology is capable of not only
making healthcare systems more efficient and
accurate but also scalable; it responds to pressures of
ever-rising healthcare costs, limited access to
services, and the imperative for an individualized
method of care. And here is how AI/ML transforms
health care:

1. Predictive Modeling in Health Care

Predictive modeling, therefore, uses AI/ML to predict
future health outcomes with the aid of history data, as
various amounts of data can be drawn out from
EHRs, wearable devices, genetic information, and
medical imaging, and AI/ML models can predict
patient outcome and assess risk and treatment
response.

Early Disease Detection:

AI/ML models can detect diseases at a very early
stage that, in turn, results in proper prognosis and
treatment. For example, deep learning models can
diagnose cancers by observing medical images of
their bodies such as breast cancer or lung cancer with
very high accuracy. Esteva et al. (2017) demonstrated
using CNNs that Al systems were as accurate as
dermatologists in the classification of types of skin
cancers. Chronic Disease Management:

Al-based Predictive Models: Chronic disease such as
diabetes, cardiovascular diseases, and mental health
conditions are managed by Al-based predictive
models. The model computes the patient data and
predicts an increase in disease to advise the doctor in
advance to prevent a condition from happening. For
example, machine learning algorithms are used by
Reisberg et al. (2020) in order to predict the onset of
type 2 diabetes based on lifestyle and genetic factors
for early intervention.

2. Decision Support and Diagnosis
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AI/ML tools guide healthcare professionals in
making clinical decisions. They go through
voluminous data that are complicated in nature,
pertaining to the history of the patient, lab results, and
imaging to provide an opinion or point out a pattern
not entirely perceivable by clinicians.

Al-Assisted Diagnostics:

AI/ML models such as decision trees, SVMs, or
neural networks can be applied to identify anomalous
patterns in patient data for diagnostic support. For
instance, IBM Watson Health designed AI models to
assist oncologists by finding evidence-based
treatment recommendations available in an enormous
database of medical literature and patient cases.

NLP algorithms can examine what a patient verbally
says, writes, or types on social media to determine
their mental health condition, detect possible signs of
developing anxiety or depression, and guide
practitioners with regard to the implementation of
interventions and treatments.

Precision Medicine:

Precision medicine: the right treatment to the right
patient at the right time by tailoring the treatment
according to the genetic, environmental, and lifestyle
factors of a patient. Al-driven precision medicine
systems utilize the genomics and health data to
suggest targeted therapies. For example, Topol et al.
(2019) described how Al algorithms are being used
for cancer therapy personalization based on
mutations specific to individual cancers.

3. Advisory systems in health care

Artificially intelligent advisory systems directly offer
real-time suggestions to patients, thereby making
them able to care for health and wellness in real time.

Virtual Health Assistants:

Chatbots and Virtual assistants with Al, such as Ada
Health, Babylon Health, and Sensely, rely on the
natural language processing and machine learning
algorithms to help patients with medical advice,
symptom checks, and proposals for consulting a
doctor. Such systems allow end-users to input their
symptoms, medical history, and lifestyle habits to
receive data-driven feedback instantly.

Al for Mental Health Advisory:

Through methods such as sentiment analysis and
behavioral analysis, Al models monitor mental

conditions. Apps like Woebot and Wysa are using Al
to impart techniques of CBT to the users, guiding
them on how to deal with anxiety, depression, or
stress. Such systems utilize machine learning
algorithms wherein advice and responses are tailored
based on the real-time inputs from users.

Importance of Personalized Advisory

Personalized advisory systems in healthcare are very
important due to their ability to address individual
differences of how people respond differently to
treatments, dietary interventions, and lifestyle
changes. AI/ML systems uniquely can be used to
provide personalized recommendations in that they
find essential patterns in huge amounts of data related
to a particular individual patient. Here's why
personalized advisory is essential, especially in the
context of diet and mental health:

1. Variation in Diet and Nutrition Needs
Different Reactions to Food:

The same foods can cause reactions differently in
people due to variations in genetics, metabolism, gut
microbiota, and lifestyle. For instance, a study was
published in 2015 by Zeevi et al., indicating that the
response of blood glucose for the same meals was
different in every person. Thus, general advice over a
diet is not very effective since these unique
differences are not taken into account. Al-driven
systems that mine personal health data can develop
bespoke, hyper-personalized dietary
recommendations tailored based on individual needs
in order to improve the outcome of specific domains,
such as weight management and the prevention of
chronic diseases.

Diet and Mental Health

The relationship between diet and mental health is
complex and unique from one person to the other;
some people benefit from one diet, while others
benefit from another depending on genetic
characteristics, mental health, and the degree of
nutrient deficiency. Moreover, an individual who is
likely to develop depression will benefit more from
omega-3-enriched diets, while another might need to
focus on gut-health-related foods. Personalized
advisory systems address the differences in such
cases by recommending diet changes that are most
likely to improve mental well-being based on
someone's unique profile.

2. Specific Mental Health Conditions
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Personalized Mental Health Care:

Some mental health conditions include depression,
anxiety, and stress, but each person will present them
differently, making the need for care very unique.
AI/ML systems may analyze what a user's mental
state is in real time through data gathered from
wearable devices, mobile health apps, or self-reports.
It may analyse behavioural patterns and emotional
states to advise diet changes, mindfulness exercises,
or professional help.

The effectiveness could be enhanced in some by
nutrition interventions in the form of diets that
comprise serotonin-enhancing food items, such as
food rich in tryptophan levels. Others would need
anti-inflammatory nutritional interventions, for
instance, omega-3 fatty acids. Al models that adapt to
each user's unique mental health profile ensure
effectiveness in recommendations.

3. Dynamic and Adaptive Recommendations
Continuous Learning:

AI/ML-based advisory systems, by design, can learn
with time. In other words, the recommendations from
such a system would change and evolve with
changing needs, preferences, and outcome of a user.
For example, if a person is exhibiting an increasing
anxiety level, then an Al-based mental health
advisory system may alter its advice, perhaps
recommending a diet high in magnesium that reduces
anxiety. Systems like these that are dynamic rather
than static are better to be understood than static ones
because they continue to change based on real-time
information and feed backs.

Long-term monitoring:

Al-based systems tailor themselves for users for a
longer period. In case of any changes in the health or
mental states, it indicates the need for modification of
recommendations. A good side is that the user
receives proactive, rather than reactive, healthcare.
The results are better in this case.

Current AI/ML Methods in Food and Mental Health

Al and machine learning are used at the intersection
of food and mental health on an increasing scale to
offer personalized nutritional advice and predict the
resultant impact of mental health on diet. Below
highlights a primary AI/ML method used with respect
to this area of focus, including supervised learning,

unsupervised learning, reinforcement learning, NLP,
and sentiment analysis.

1. Supervised Learning Models

This is comprised of supervised learning models that
fit the model using labeled data for the prediction
outcomes in mental health. The labeled data includes
variables of input, that are dietary habits, intake of
nutrients, and various lifestyle factors, with output
labels that include mental health states in the forms
of anxiety, depression, or even stress levels. The
primary algorithms used are regression, classification
models, and decision trees.

Regression Models
1. Linear and Logistic Regression:

The level of stress or anxiety would be continuously
predicted using linear regression. For example
classifications that are either binary or multi-class in
nature, logistical regression would be used. This
might predict the probability of a person suffering
from depression based on their nutritional intake.

As such, in logistic regression, to classify subjects as
depressed or non-depressed, a study could log the
regression of consumers' intake on omega-3 fatty
acids, vitamins, or processed foods. The model would
then do the calculations of dietary variables with
mental health outcomes.

Support Vector Machines (SVMs):

SVMs are strong classifiers that can handle high-
dimensional data typically encountered in diet-
related research with many input features. It should
predict if certain patterns of diet are correlated with
better or worsened mental health.

A good example is the SVM model, which divides
users into various groups of mental health like slight,
moderate, or severe depression, based on diet factors
that include nutrient uptake, frequency of intake, and
levels of hydration.

Random Forest:

Random forest is an ensemble tree model which may
combine the outcome of decisions generated by lots
of decision trees in an attempt to improve accuracy
and avoid overfitting; they're useful when dealing
with big volumes of complex feature-based datasets.

Arandom forest model might be used to predict mood
swings or levels of anxiety based on dietary input in
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the form of fruit, vegetable, and processed food,
collated with other lifestyle determinants, such as
sleep and exercise.

This model can also rank the importance of various
dietary factors to predict the mental health outcome
that will be very helpful in developing personalized
diet recommendations.

2. Unsupervised Learning Models

The unsupervised learning models are used to find
hidden patterns in data where no predefined labels are
provided. The clustering technique is one of the best
techniques that can be used in order to discover
patterns related to diets and mental health outcome.

K-Means Clustering:

K-means: It is probably one of the most widely used
clustering algorithms used for grouping people into
clusters based on how much similarity their diet and
mental health are. It is based on an iterative approach
to minimize the distance between data points within
a cluster and a centroid of a cluster.

For example, a K-Means model could classify groups
of subjects with similar patterns: one group contains
high intake of processed foods, and another contains
high fruit and vegetable intake. Then, the correlation
between these clusters, for example, and depression
and anxiety would be ascertained. These entities
could be different ones representing those whose diet
is associated with good well-being, while another
could represent individuals who have a risk of mental
disorder.

DBSCAN-Stands for:  Density-Based  Spatial
Clustering of Applications with Noise:

DBSCAN is an unsupervised algorithm which picks
clusters of points in dense areas of data, without using
any assumed labels or classes. It can handle noise or
outliers in the data. Applying it to food and mental
health could be used in discovering those dietary
behaviors that are severely deviated from the norm
and their effects on mental health.

For example, DBSCAN could determine the
individuals that have discontinuous eating patterns,
say infrequent or extreme eating habits, so it could
relate the anomaly in the consumption of food with
the mental health anomalies that are hypersensitivity
or depression .

PCA:

Even though PCA is technically a dimensionality
reduction method, it can be utilized to see how factors
of diet might impinge upon mental health by
uncovering those components and combinations of
nutrients responsible for most variance in data.

PCA might be able to tell that dietetic habits that
include both high sugar intake, low fruit
consumption, and unstable eating patterns best
contribute to poor mental health outcomes.

3. Reinforcement Learning (RL)

Reinforcement learning is that type of dynamic
machine learning by which an agent, through
interaction with their environment and consequential
feedback in the form of rewards or penalties, learns
to make choices. In food and mental health, RL can
applied by adaptive dietary recommendations.

Adaptive Dietary Recommendations:

In the context of reinforcement learning, an agent
(one is referring to an Al model here) would suggest
various diet changes for a person and could possibly
change its next recommendations on their mental
health outcome, be it an improvement in the mood or
reduction of the anxiety level.

For instance, an RL system can recommend an
increase of intake of more omega-3-riche foods. If the
user experiences improvements in mental health, it
will receive positive feedback as time progresses and
continues to refine its recommendation. In case there
is no change, the system adjusts the suggestion,
proposing other changes in diet, for example
increased fiber or decreased consumption of
processed food, among many other possibilities.

A Markov Decision Process (MDP) can be used to
model such interactions, with states being the current
mental and physical status of the user and actions
different choices for diets.

Personalized Meal Planning:

RL can further be employed for dynamic meal
planning; for example, the plan can consider the
user's preferences, a diet that is currently maintained
by them, and their mental health state. The learnt
model over time discovers which of the food items
best improves a user's mental health and adapt to the
meal plans.

4. Natural Language Processing

IJIRT 172230 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 2586



© January 2025 | IJIRT | Volume 11 Issue 8 | ISSN: 2349-6002

NLP is that part of Al, which connects computers to
human language. In the food and mental health arena,
NLP will be used for textual data intake, which would
include something like dietary logs, user inputs, and
emotional expression for real-time advisories.

Processing of Dietary Logs:

NLP techniques can identify eating habits, types of
food liked or disliked, and how it affects the mental
health from user-generated dietary journals. The
gathered data will enable tailored advice on nutrition.

For example, through a health application, users will
be able to log in their day-to-day meals, and the NLP
model will parse the entries to extract the nutritional
value and advise people on what changes to their
nutrition will help improve the mental wellbeing-for
example, reduction of sugar and increase in
vegetables.

NLP models can determine the emotions of a person
from text input sources like journal entries, posts on
social media, or transcripts of a therapy session.
Evaluating how people use language, these models
might even assess the emotional status of individuals
and provide dietary advice according to the mental
status of a person at the moment.

It would involve writing in a description of feeling
stressed or anxious. Your NLP system might then
possibly offer dietary recommendations, maybe
increases in foods that are high in magnesium, for
instance a food that is proven to help with stress and
anxiety relief.

5. Sentiment Analysis

In sentiment analysis, emotions or opinions are
traditionally extracted from textual data-a subfield in
NLP. This application can be used in food and mental
health contexts to evaluate a user's mood based on the
input data adjustment of recommendations
accordingly.

User Mood Assessment

It can also analyze user-generated content-these
could be diary entries, social media activity, or
conversational inputs in health apps-against their
emotional state. Depending on the particular opinion-
whether positive, negative, or neutral-the system can
push dietary recommendations to them in order to
improve their mood.

For example, if feelings of sadness or frustration are
identified from the user's sentiment, then the system

could recommend food over tryptophan or vitamin
B6, as this raises serotonin levels in the body and
improves the mood.

Real Time Mood Based Recommendations

It would, therefore, also be possible to use the system
for live sentiment analysis and dynamically adapt the
dietary recommendations. For instance, a chatbot
could ask a user how they feel today, and the system
would suggest specific comfort foods that are
nutrient-dense in foods containing omega-3 fatty
acids or antioxidants known to reduce stress and
depression.

Key Applications and Systems

Al-based tools and systems that give dietary advice
as well as mental health advice are becoming
complex and combine data from habits or trends in
diet, emotional states, and physical activities to
provide personalized recommendations. Such
systems are particularly helpful because, in addition
to providing users with real-time insights into the
effects of diet choices on mental well-being, they also
give healthcare professionals real-time insights as
well. Details of the following review of Al-based
tools that already exist in the domain-including
mobile health apps, wearable devices, and clinical Al
systems-are presented below:.

1. Health Apps on Mobile

Mobile health apps are one of the most accessible and
widely used Al-driven tools to receive mental health
or dietary recommendations. These apps use Al
algorithms to analyze inputs made by users, which
can include mood data, dietary intake, and lifestyle
patterns, to personalize advice accordingly.

Moodpath:

Overview: Moodpath is a new mental health
application that utilizes Artificial Intelligence,
allowing it to monitor emotional well-being over
time. It tracks the user's mood every day and, after
two weeks, provides an in-depth mental health
assessment that can be shared with a healthcare
provider.

Al integration: This application utilizes the machine
learning algorithm in accordance with consumers'
mood and lifestyle data, including diet, to make
customized recommendations. For example, if a
pattern of low mood or depressed emotions is sensed,
it recommends that the individual consumes more

IJIRT 172230 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 2587



© January 2025 | IJIRT | Volume 11 Issue 8 | ISSN: 2349-6002

foods rich in omega-3, which include salmon and
flaxseed.

Dietary Recommendations: Even though its
underlying thrust is on mental health, Moodpath may
provide dietary adjustments if the patterns of data are
suspected to likely be influenced by eating patterns
that are affecting the mental aspect.

Happify:
What is Happify?

Overview: Happify is an app built based on science
that enables people to reduce stress and anxiety while
building resilience and happiness. This application
works based on Al-driving activities, games that
consist of various methodologies from positive

psychology.

Al Integration: It uses Al to provide personalized
recommendations to users based on their input and
progress. It is filled with modules that support dietary
suggestions in addition to strategies for mental health
improvement. For instance, if it determines that a
user has high levels of stress, it may recommend
eating more foods containing magnesium.

Nutrition: Not food-focused in so obvious a way,
Happify may still provide lifestyle suggestions where
nutrition greatly affects, particularly if modules in
their program help improve physical health, similar
to how it benefits mental health.

Wysa:

Definition: Wysa is the term used for a chatbot built
on artificial intelligence which offers cognitive-
behavioral therapy, mindfulness exercises, as well as
mood monitors. It utilizes AI which engages the
person in real-time conversations about their mental
health providing advice subsequently.

Al Integration: The Wysa Al tracks the mood pattern
of the user and identifies what triggers it, while also
suggesting ways to enhance them; thus, sometimes
nutritional changes might be necessary. The bot is
relying on natural language processing or NLP, which
keeps track of the emotional states using text input
and comes back with probable recommendations to
soothe the mind or raise the user's mood, such as leafy
greens or complex carbohydrates.

2. Wearable Devices
Wearable devices become as integral to real-time
monitoring of both physical and mental health,

wearing Al systems. The generation of continuous
data on variables such as food input, levels of activity,
heart rate, and sleep patterns can particularly offer
valuable insights into the relationship between diet
and mental health.

Apple Watch (Health App + Mindfulness):

Overview The Health app is an application part of the
Apple Watch containing functionalities like mood
tracking and sleep tracking, keeping dietary logs
amongst other functionalities. It is connected to other
applications and wearable technology tools designed
to track real-time health information in the user's life.

Al Usage: The Apple Watch uses Al to determine the
trends of health metrics, which include heart rate
variability, sleep quality, and activity levels. Using
integrated apps like MyFitnessPal to log food intake,
it establishes correlations between what they are
eating and mood patterns, offering tips about the
effect of certain dietary habits. For instance, poor
sleep quality along with higher stress levels may
suggest a change in diet such as increasing the
consumption of protein or reducing the amount of
caffeine intake.

Mindfulness & Mood Logging: The mindfulness
feature of the Apple Watch uses Al to encourage users
to calm their minds by engaging in stress-relief
activities, such as breathing exercises. It may remind
them to eat food that will help them calm down, for
example nuts that contain magnesium or herbal teas.

Fitbit:

Fitbit tracks everything from sleep and heart rate to
activity and eating habits, using artificial intelligence
to offer users complete transparency into all health
metrics, including physical and mental.

Al Functionality: Fitbit processes a rich stream of
health metrics and leverages machine learning
algorithms to identify the correlations of these with
each other. It can use food logs along with levels of
heart rate and activity to determine whether specific
dietary choices may impact the feelings of stress and
anxiety.

Food & Mood Co-relations: With Al
recommendations by Fitbit, the platform will alert a
user to know when the choices he has made on diet —
for example, sugar intake — correlate with spikes of
stress. Fitbit will then counter those choices with
options like whole grains or lean proteins to balance
up mood and energy level.
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Whoop:

Overview: Whoop is an optimization device that is
focused on performance with measures of sleep,
strain, and recovery. It appeals more to athletes, but
because it can interface physical performance data
with emotional wellness, it also can be very useful for
mental health applications.

Al Integration-Whoop uses Al to analyze how diet
impacts recovery, stress, and overall wellbeing. It can
track what you're eating and plot that against
physiological data like heart rate variability, showing
suggestions for improvement in diet changes to
enhance mental and physical recovery.

Mental Health Suggestions: If in case Whoop
determines that the recovery scores of a user are low
for a long time, it may suggest the following dietary
interventions, which can be reducing inflammation or
improve mood by increasing omega-3 fatty acids or
less intake of processed foods

3. Clinical AI Systems

Systems based on Al technologies have recently been
used clinically to assist the professionals working
with mental health practice in making a diagnosis
regarding the mental health conditions and dietary
suggestions depending upon the need of an individual
patient.

IBM Watson Health:

IBM Watson Health is a form of Al assistant that
helps clinicians in making mental health diagnoses
and providing recommendations on how to treat a
condition. It aggregates large sets of data, including
the patients' health records, and provides advice
based on these sources.

Al Integration: Watson Health AI gathers all
information related to diet, genetic predispositions,
and mental health problems. It might even suggest
specific diets working in accordance with research
findings that can help deal with depression, anxiety,
or mood disorders.

Clinical Decision Support: Watson can assist health
care providers make diet recommendations that can
help improve a patient's outcome. To illustrate, it may
prescribe a diet rich in omega-3 fatty acids,
magnesium, and probiotics if a patient has shown a
historical record of depression or anxiety.

Flow Neuroscience:

Overview: Flow Neuroscience is a company with an
Al-based wearable device utilizing tDCS in treating
patients suffering from depression. This company
also involves an app that reminds the patient of
lifestyle options, including dietary principles.

Al: The system's Al accepts input from patients
regarding mood, diet, and exercise behavior to
advise. The app gives suggestions regarding
improvement in mood through lifestyle modification
by integrating a chatbot suggesting taking intake of
foods that help the brain, such as fatty fish, nuts, and
leafy green.

Diet & Depression: Flow Neuroscience combines the
physical effect of neuromodulation with an Al-driven
suggestion for diet and exercise that will help patients
to develop an integrated approach to their lifestyle
changes in the management of depression.

Cognify Al:

Overview: Cognify Al is a mental health platform
tailor-made for healthcare providers. Using machine
learning, the software interacts with clinicians to help
them better identify mental health conditions and
how each patient improves with time.

Al Integration Cognify Al takes data from multiple
sources: for example, self-reported symptoms or
records of a patient's health and lifestyle influences
such as dietary habits. Therefore, it could indicate to
clinicians how some foods might impair mental
health or suggest dietary interventions besides the
traditional form of treatment.

Personalized Mental Health Care: The approach uses
artificial intelligence to tailor dietary
recommendations that are in line with the specific
mental health diagnosis of the patient; it may be
lowering sugar intake for anxiety patients or raising
folate-rich foods for patients with depression.

Data and Materials for Food and Mental Health
Analysis/ Datasets and Resources

High-quality data is one of the most critical
requirements for developing AI/ML models for food
and mental health advisory systems. Available
publicly, the below datasets can be leveraged to
analyze dietary habits against mental well-being and
train Al  models providing personalized
recommendations. In addition, we discuss challenges
related to acquiring and using high-quality data in
this domain.
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1. Mental Health Datasets

There are several public datasets related to mental
health that may be applied to AI/ML analysis. These
datasets may include various information related to
different mental health conditions, patient reported
symptoms, and sometimes lifestyle factors, such as
diet and exercise.

Data for Depression and Mental Health (Kaggle)

Description: The dataset was collected from a survey
among participants with different depression levels,
mental health states, ages, gender, and occupation. It
is commonly used in a regression model to predict
mental health conditions against lifestyle variables,
thus correlating it with dieting habits.

Features: Level of depression, indicators for lifestyle,
sometimes diet.

Applications: This dataset can be used to train
supervised learning models for prediction of mental
health outcome upon dietary or lifestyle inputs. This
is particularly useful for the application of diagnosis
or monitoring of depression.

OpenSNP (Food and Genetic Correlation Data):

Description: OpenSNP has genetic data but also
offers phenotypic information such as diet, health
conditions, and mental wellness. This dataset is
relevant for illustrating how genetics comes together
with what diet can impact the mental.

Features: The dataset contains genetic information,
phenotypic traits, self-reported diet, and mental
health conditions.

Applications: OpenSNP is beneficial for Al models
in their research into how genetic factors, food
consumption, and mental health are correlated. It can
be employed to identify who might need personalized
dietary interventions based on one's genetic profile.

World Mental Health Survey Initiative (WMH):

Description: WMH surveys are conducted to assess
mental health in various countries, mainly the
incidence of mental disorders such as anxiety,
depression, and substance use. The survey also
captures variables such as lifestyle behaviors in the
form of eating habits.

Characteristics: Mental health diagnoses, socio-
demographic data, lifestyle factors, and occasionally
nutrition

Applications: This dataset may be useful for large-
scale relations exploration between food, culture, and
mental health patterns and values among different
regional populations.

2. Food and Nutrition Datasets

Data from nutrition and food intake are used for
proper knowledge of dietary patterns and their
association with mental health outcome. There is
complete nutritional information provided by the
dataset that can be wused for predictors and
personalized dietry recommendations.

FoodDB:

Description: FoodDB is a comprehensive food
composition database on nutrient information for
thousands of foods. It includes data on
macronutrients such as carbohydrates, proteins, fats,
and micronutrients such as vitamins and minerals.

Features: Nutritional content (e.g., calories,
macronutrients, vitamins, minerals), portion sizes,
and food categories.

Applications: The AI/ML models can make use of the
FoodDB to analyze the nutritional content of the diet
followed by users and map which nutrients are
associated with improved or deteriorating mental
health. This dataset can be combined with mood
tracking data to recommend nutrient-rich foods that
would enhance emotional well-being.

NutritionFacts.org Dataset:

Description: NutritionFacts.org is a website with an
exhaustive library of peer-reviewed nutrition and
food articles. Although not a formally defined dataset
in the classical sense, it's an exceptional source for
building knowledge bases that link the consumption
of foods to particular health and mental health-related
outcomes.

Feature: Peer-reviewed research articles, meta-
analyses, and reviews on any kind of food, nutriment,
and their impact on health.

Applications: The knowledge on NutritionFacts.org
will enhance Al-generated recommendations with
evidence-based facts about how specific foods (be it
berries for antioxidants or fatty fish for omega-3s)
impact mental health.

USDA Food Composition Databases:
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This is the United States Department of Agriculture's
broad, comprehensive food composition databases
that provide a rich source of nutritional information
for thousands of foods. They are among the most
frequently used datasets for dietary analysis.

Features: Macronutrients, micronutrients, types of
foods, and portion sizes.

Applications: Al models can use this dataset to
analyze the type of food users have consumed,
compute the nutritional value of their diet, and
associate it with the corresponding mental health
patterns.

Open Food Facts:

Description: Open Food Facts is an open database of
food products, which includes nutrients, labels, and
ingredients of processed and raw foods around the
world.

Product
ingredients, and allergens.

Features: names, nutrition labels,

Applications: This dataset can be used to compute
processed food intake and corresponding mental
health outcomes. Al models can classify food items
as "healthy" or "unhealthy" and based on users' mood
status or mental health can recommend changes in
diet.

Challenge in Higher Quality Data Acquisition for
AI/ML Models

While there are numerous public datasets, accessing
high-quality data for AI/ML models in the food and
mental health domain also presents a challenge:

Data Privacy and Sensitivity:

Challenge: Mental health data is sensitive, and
finding anonymized datasets which have detailed
information about patients' dietary habits and mental
health outcomes is very challenging in consideration
of privacy concerns.

Impact: This drastically reduces the pool of holistic
datasets that could be used for developing reasonably
accurate predictive models.

Heterogenous Data Sources:

Challenge: Most datasets in this field are
heterogenous, coming from different sources, such as
clinical data, self-reported surveys, or food databases.
The structure, format, and quality of the datasets

differ, making the pooling into a single Al system
challenging.

Complexity to Al models'

generalizability:

accuracy and

Data preprocessing and harmonization become
complex.

Self-Reporting Bias:

Issue: Most mental health and food intake datasets
are self-reported, which makes them susceptible to
recall bias, inaccuracies in reporting, and
underreporting food intake.

Noise and inaccuracies brought into the data affect
AI/ML models significantly.

Longitudinal Data Scarcity:

Challenge: Longitudinal data about the diet and
mental health of an individual at a long time scale is
few in numbers. Most datasets available are cross-
sectional in nature, capturing a particular snap shot of
time when a particular trait is detected about the
health.

Impact: AI models would not be able to predict long-
term effects of diet on mental health without any
longitudinal data to train on .

Variability of Cultures and Regions

Challenge: Dietary habits and mental health
conditions vary highly from one culture to another
and region to region, but most of the data available is
region-specific-for example, US-based datasets.

Impact: The models that are training on region-
specific data, therefore, do not generalize well to
other populations with different cultural practices in
terms of eating habits and mental health.

Granularity of Food Data:

Challenge: Most datasets on food and nutrition are
not granular. So, if they report general nutritional
facts unrelated to specific ingredients, preparation
style, or portion sizes, which hugely affect mental
health, recommendations are likely to be wrong.

Impact: This lack of granularity easily leads to
sending out incorrectly accurate recommendations
since, for instance, preparation methods or regional
variances can make nutritional differences in food a
huge deal.

IJIRT 172230 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 2591



© January 2025 | IJIRT | Volume 11 Issue 8 | ISSN: 2349-6002

Correlational vs. Causal Data:

Challenge: Almost all existing datasets are
correlational but not causal. Hence, though these may
indicate associations between food intake and mental
health, there cannot be any proven causality.

Impact: AI/ML models trained on these datasets may
fail to give actionable insights into the causality of
specific foods on mental health outcomes.

Challenges and Limitations in AI/ML for Food and
Mental Health Advisory Systems

Developing A/ML models for food and mental
health advisory systems poses a lot of challenges and
limitations that range from issues related to data
quality and availability to the complexity of
personalization, ethical concerns, and model
explainability. The reason mitigating such challenges
is important lies in ensuring the accuracy, reliability,
and ethical consistency and usability of Al systems
through actionable insights for users and healthcare
professionals.

1. Data Quality and Availability
Limitations of Insufficient or Noisy Data
Lack of Big Datasets:

There are usually few large, good quality datasets that
contain rich dietary and mental health information in
the domains of food and mental health. Many datasets
available in the public domain lack important
variables like detailed nutrient intake or long-term
mental health outcomes, causing difficulties while
training robust models.

This inadequacy limits the application from being
generalized and accurate, especially in the drawing of
meaningful conclusions about the intricate
interaction between diet and mental health.

Noisy Data:

The mental health data is typically self-reported and
will suffer from inaccuracies due to recall bias and
underreporting of food consumption and mood states.
Similarly, dietary data often represents -either
incomplete food logs or vague entries.

Effect: Noisy data tends to result in a biased and less
certain predictions of the model since less accurate
correlations between food intake and mental health
can be found. For instance, if the users incorrectly
report their consumption habits, then the model Al

may produce wrong inferences or wrong
recommendations.

Few Longitudinal Data Ends

Although longitudinal data—the actual record of
what people eat and their mental health over time—
have been woefully scarce, which complicates the
study of long-term effects, any available short-term
datasets can simply take a snapshot; in doing so, they
could miss key impacts of dietary regimes on mental
health.

Impact: This renders it challenging to predict how an
alteration of dietary habits that persists long enough
may enhance or exacerbate mental well-being, thus
limiting the potential of Al systems to provide advice
that gears toward long-term health goals.

2. Challenges Related to Personalization
Degree of Individual Differences in Diet Response
Differences at the Individual Level:

Human beings vary when it comes to dietary
response because it depends on factors such as
genetics, metabolism, age, gender, medical
conditions, and lifestyle habits. For example, omega-
3 fatty acid-rich foods can make one happy, but for
another person, there may not be any difference. This
is the same case with food allergies or intolerances to
the food or their cultural preferences which
contribute to an individual's difference in diet and
response in mental health.

Impact: Individual differences introduce significant
complexity to the challenge of constructing a "fit for
all" AI model. It will require huge and diverse data
that can be used to create profiles for these individual
differences, and often those are lacking. Further,
unless highly personalized inputs are there in the
data, an AI model might provide very generic advice,
not precise or effective in application to a particular
user.

Dynamic Nature of Diet and Mood:

The changes in diet and mental health can be
produced by factors from the outside, like stress,
level of physical activity, sleep patterns, and even
social influences. In the general sense, then, dietary
recommendations need to be tailored according to the
fluctuations of one with mental health.

Impact: The more dynamic the Al models are in
responding to changes in a user's mental health and
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dietary needs in real-time, the more complex. In the
absence of ongoing interaction from the user and the
dynamics of complex feedback, Al systems will
deliver static recommendations that do not account
for all the variability of day-to-day mood shifts or
food availability changes.

Challenge to Track Food

The accurate recording of food intake is an arduous
task both for the users as well as Al systems. Users
do not log their meals in a proper manner or
realistically, hence making data appear less complete
and undermining the effectiveness of personalization.

Impact: Lack of suitable data logging creates
inappropriate recommendations. It hurts the
capability of the Al system in personalization of
dietary advice with the objective of improvement in
mental health.

3. Ethical Issues
Data Privacy and Security
Sensitive Data :

Food intake, mental health status, and genetic
information are sensitive pieces of data. Collection,
storage, and analysis of such personal health
information trigger serious concerns about privacy.
Users may resist the provision of an enormous
amount of mental health or dietary information
because of the fear of misuse, hacking, or
unauthorized access.

Impact: Data privacy and security is a much-needed
requirement for building users' trust. Where artificial
intelligence must abide by tough data protection
laws, it may even be GDPR or HIPAA, as well as
where information is encrypted and anonymized,
breaches of privacy may have grave ethical or legal
consequences.

Informed Consent

Their data should be clearly informed and explicit
consent obtained from users before collection and
use. They should know precisely how the data is
going to be used, who will have access to it, and for
what purposes.

Impact: The Ethical Al System must convey clarity
about its information usage and most importantly,
allow users to withdraw their data anytime they want.

Healthcare Al Decision-Making

Bias in Recommendations:

Al models can absorb biases unwittingly due to the
datasets on which they are trained. Therefore, if the
training data do not represent the diverse populations
that constitute a society, then the AI may produce
biased or incorrect recommendations. For example,
because the dataset uses mostly Western diets, the
system might recommend foods inappropriate for
culture for non-western users.

Impact: This results in wrong recommendations
damaging the health of users. Al systems should be
trained with diverse datasets encompassing a variety
of cultures, diets, and mental health problems to
avoid biased output.

Accountability and Responsibility

Even though Al is increasingly being regarded as a
decision-support tool in the healthcare sector rather
than replacement for human professionals, questions
arise when Al systems start generating personalized
health recommendations, especially of the poor
advice kind, and its impact on the user who
experiences negative effects.

Impact: Developers and healthcare providers need to
clarify and classify the role of Al in health advisory
systems so that users understand its limitations.
Human oversight is needed for the critical review of
Al recommendations-where stakes are high in health
situations.

4. Explainability

Interpretation challenges for AI/ML models for users
and healthcare providers

Black-Box Models:

Many AI/ML models, especially deep learning
models, are referred to as "black boxes." It is very
challenging to interpret what is going on inside a
model's decision-making process. That's a problem in
healthcare, where why a model suggests something
could be important information.

Impact: In this case, users and healthcare providers
may not depend on or trust the recommendations
generated by Al without knowing the logic. For
instance, if an Al suggests that changes in diet are
needed in order to improve mood but the user is not
aware of the reason behind such a recommendation,
the users are less likely to carry out the suggestions.

Need for Explainable Al:

IJIRT 172230 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 2593



© January 2025 | IJIRT | Volume 11 Issue 8 | ISSN: 2349-6002

such approaches are required to have Explainable Al
models, which would be able to provide clear and
interpretable explanations about the recommended
approach. Such an explanation must then also be
available for review by healthcare providers in
assessing whether such advice aligns with clinical
best practices.

Impact: Balancing the trade-off between the accuracy
and interpretability in an XAl model is challenging,
especially given that complex relationships among
the features in the data underpin mental health and
diet recommendations. To facilitate useful
explanations, feature importance plots, decision
trees, or rule-based systems are helpful but do so at a
possible loss in model performance.

Communication of Insights to Users:

Even how these insights are communicated to the lay
user poses the challenge of clarity and
understandability. For instance, given diet advice by
an Al system, its reasoning for such advice, and even
how this would affect one's mental well-being.

Impact: Without explainability, users are likely to
lose trust in the system, even if the recommendations
are accurate. What is necessary and valuable for the
kind of guarantees sought is clear, easy-to-use
interfaces and simplified explanations of Al
recommendations to ensure engagement and
adherence to the advice.

Future Directions
Areas of Further Research
Improving Precision of Predictive Model:

Although the models so far on food and mental health
advisory seem promising, precision and robustness of
predictive model must still be improved. With the use
of more complex machine learning techniques and
better datasets, predictions are going to become much
more precise, especially with regards to mental health
outcomes from dietary data.

Possible Research Directions:

Development of models that could handle noisy and
sparse data; quality of mental health and dietary
datasets improved

Use of causal inference techniques: instead of using
correlational data, trying to establish cause-and-
effect relationships between diet and mental health
using causal inference techniques.

Assimilation of Multi-Modal Data:

Similarly, multiple factors influencing health,
including genetic predispositions and lifestyle, could
contribute to many variations in mental health and
diet. Integrative formulation of indicators from
various channels such as mental health, genetic
propensity, physical activity, and food consumption
to provide a more holistic recommendation would
call for significantly more research.

Research Directions

Collation of data from wearable devices, genetic
testing, and assessments with respect to mental health
in order to allow multi-dimension modeling.

Apply transfer learning, leveraging knowledge from
related domains-genetics or psychology-to enhance
the overall generalization of the Al model.

Emerging Technologies
Deep Learning:

Deep learning, in particular neural networks, can
easily fulfill complex patterns in large data sets. More
complex nonlinear associations between diet and
mental health outcomes can be represented more
intricately using deep learning models in food and
mental health advisory systems.

Examples:

DNNSs can identify minute eating patterns related to
mood fluctuations.

CNNs can be wused for image-based food
identification, where pictures of users are taken as
inputs towards automated meal logging and dietary
behavior tracking.

Federated Learning:

Federated learning comes as a solution to the
dilemma of data privacy in health care. It supports the
training of Al models on many decentralized devices
without actually accessing sensitive data thus
enabling it to uphold the privacy of users while still
making accurate predictions.

Examples:

Al models can be fine-tuned on users' dietary data
that come from mobile apps and wearable devices
without centralizing personal information from users.
This will therefore enhance personalization of food
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recommendations  without
regulations such as GDPR.

violating  privacy

Personalized Nutrition Platforms

Application of Al-driven personalized nutrition
platforms is seen as one of the major trends. They
synthesize information from various sources-be it
physical health metrics, mental well-being, and
genetic-in  order to provide complete and
personalized dietary advice.

Possible Research Themes:

Linking genetic data (e.g., DNA testing),
psychometry measurements, and food diaries that
give individualized recommendations based on
integrating both physio-psycho-somatic health.

Creating adaptive learning systems where the
recommendations themselves change over time given
the continuous feedback received from the users.

Potential of AI-Driven Holistic Health Systems

The future of food and mental health advisory
systems lies in the holistic integration of physical,
mental, and genetic data to inform users, and above
all else, wellbeing recommendations.

These apps would thus track an individual's physical
well-being, say, through a wearable; his or her mental
well-being, say, by mood-tracking apps; as well as his
or her genetic predispositions, and offer dynamic
real-time recommendations constantly adapting to
shifting health metrics.

CONCLUSION

It seems that Al and machine learning play a huge
role in both the food and mental health domains to
potentially offer data-driven personalized advisory
systems. Using Al-based predictive models, one
might even be able to infer the impact of diet-related
choices upon the mental wellbeing, but there is still a
great deal of work to be done in dealing with issues
like data quality, complexity of personalization, and
ethical issues. Deep learning, federated learning and
multi-modal data integration could potentially be
promising avenues for improved accuracy, privacy,
and effectiveness of such systems.

The combination of Al researchers, nutritionists, and
mental health experts working across disciplines
would essentially advance the field. It's really where
knowledge from such diverse domains proves useful
to develop Al systems that could not only recommend

what a person should eat but also positively impact
the mental health outcome. The promise of the future
of Al in this field is one that merges physical, mental,
and genetic data to provide a user with complete
insight into how one might improve their diet and
lifestyle for the well-being of the body and mind.
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