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ABSTRACT

Good nutrition with physical activity contributes to maintain healthy and fit body, reduces the risk of various health
complications like diabetes, hypertension, obesity, cardiac diseases and cancer. Artificial intelligence is known as
computers act like a human and in a fraction of time it takes a person to do it. Human existence improved a lot in a variety
of ways by artificial intelligence. Al is a boom in various fields including health care. It is helping to understand the
complex phenomena of biological system, diagnoses of various diseases, predicting the related clinical outcomes and
also help in designing the novel treatment/therapies. Al had even encroached the field of nutrition for better health by
developing various applications. In the field of Al, Artificial Neural Networks (ANNs) are widely used current modelling
technique, it is a model created inspired by human brains natural neuron structure. Various Al-based apps in planning
nutritional meal for either prevention, control or treat certain diseases like cancer, CVD, etc; and metabolic disorders
like DM, obesity, etc; are under trial and a few are in practice. Al algorithms are capable of analysing vast volumes of data
and offering insights into nutrition and health. It can't offer recommendations that are tailored to each person's needs,
interests, and health circumstances and can modify these recommendations as necessary. Al can't also offer motivation
and emotional support, both of which are frequently essential for making long-lasting dietary adjustments. The
limitation of Al in nutrition can be justified by stating that Al doesn't specifically focuses on user's own requirements.

INTRODUCTION:

Healthy and fit life is possible only by having nutritional food.
Good nutrition with physical activity contributes to maintain
healthy and fit body, reduces the risk of various health
complications like diabetes, hypertension, obesity, cardiac
diseases and cancer. Healthy diet may not only reduce the
risk but may also prevent us from many diseases. Unhealthy
eating contributes to weight gain, obesity, type 2 diabetes and
many more health complications on the other hand poor
nutrition leads to poor health and frequent illness (1).
Balanced diet, with proper time intervals and regular physical
activity in short, disciplined life is the only solution to lead a
disease-free healthy life. In the modern era new technology
emerged to suggests the diet to be consumed, to avoid and
the nutritional value of the food we are consuming. One such
applicationis the product of artificial intelligence (AI).

Artificial Intelligence was first proposed by John McCarthy in
1956 Software intelligence or Machine is referred to as
artificial intelligence. Artificial intelligence as the ability of an
artificial entity to solve complicated problems using its own
intelligence. Computer science and Physiology are
amalgamated in artificial intelligence. Artificial intelligence
is known as computers act like a human and in a fraction of
time it takes a person to do it. By applying general knowledge
to particular situations, artificial intelligence seeks to push the
boundaries of practical computer science and create systems
|

that are flexible, adaptable, and capable of creating their own
analyses and problem-solving methods. Human existence
improved a lot in a variety of ways by artificial intelligence. Al
is a boom in various fields including health care. It is helping
to understand the complex phenomena of biological system,
diagnoses of various diseases, predicting the related clinical
outcomes and also help in designing the novel
treatment/therapies. Al had even encroached the field of
nutrition for better health by developing various applications.
Applications of Al in the field dietetic and nutrition is fairly
new. Food choices are negatively influenced by a busy
lifestyle, bad habits, and low self-control (2,3). The features of
Al in designing the clinical nutrition application aim to
provide information related to diet intake, diet interpretation
apt to the person's health condition and also provides
feedback related to the diet consumed. Various mobile apps,
wearable technologies are the products of Al helps in
tracking the information related to diet intake and suggests
diet and uses tele-health mode for the assessment of nutrition
atremote.

Al is one of the computer applications which independently
or partially dependently performs certain functions
mimicking the human intellect. Similar functions can be
ported to the applications in the field of nutrition too.In recent
years, the use of smartphones to track food consumption or
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compute the nutritional value of food's has expanded due to
the increasing number of food consumption tracking and
recommendation apps in the app stores, and the great
potential of smartphone's to be a useful tool (4). Nowadays in
app stores, many apps are focused on health and fitness.In the
major app stores, there were 32,500 mobile health apps
available in 2017 and this number is continuing to rise (5).
Apps can play an important role in simplifying the tracking of
health-related behaviours and weight management (6).
Moreover, the usage of smartphones and rapid development
of artificial intelligence (AI) technologies have enabled new
food identification systems for dietary assessment, which are
significant for the prevention and treatment of chronic
diseases such as type 2 diabetes mellitus, cardiovascular
disease, and overcoming health issues such as obesity (7).
Furthermore, food intake behaviour (e.g., assessment of
calorie intake, nutritional analysis, and eating habits) can be
analysed if food items or categories are recognized. The
major domains designed using Al in nutrition apps are
optimization of diet, risk predictions, analysing patterns of
dietand recognition of food images.

Optimization of diet — this technology was developed by
Israeli investigators, commercialized with Day Two mobile
app. This app focuses on the post-prandial glycaemic
response (PPGR) followed by carbohydrate meal. Initially
diet based one-week data was collected including
demographical data, blood glucose levels, HbA1lC
(Glycosylated haemoglobin), cholesterol and considered the
lifestyle activities like sleep, physical activity, etc; in about 900
healthy and fit individuals. The diet was customised as per the
dietitian's designed diet based on participants preferences and
their constraints. Further a trail was performed on 26 healthy
individuals as prediction arm (technology based) and expert
arm (Dietitian -designed diet) as hypothesized good diet
showed low PPGR and bad diet resulted in high PPGR values
and when compared the significance of the results derived from
expert and prediction arm were almost similar (8).

Food image recognition- deep learning technology was used
in nutrition for recognizing the food images. Initially
researchers designed the models that were recognizing
about about 50,000 food images, which recorded 78-92% of
accuracy (9). Later upgraded the tool to top 5 accuracies i.e
computer makes top 5 guesses and this particular model gave
even more better results with 91-98% of accuracy. The
limitation of the model is that it could only detect of identify
the labelled food items included in the catalogue. Al
technology could identify only the training dataset with a
finite number of food items those labelled and couldn't give
any information of the unlabelled or not included in the
training dataset.

In the field of Al Artificial Neural Networks (ANNs) are widely
used current modelling technique, it is a model created
inspired by human brains natural neuron structure. Initially
this model was created with a aim of evaluating the
biochemical results with both by the clinical data and
reference intervals (10). Later used to check the cross
contamination of cell cultures of intact mammalian cells done
by using mass spectrometric fingerprinting technique (11).
Further ANNs is also being successfully getting used in
pharmaceutical analysis (12). Also used in predicting
relationship of Mediterranean diet pattern with cognition and
clinical characteristics (13). There are various studies in the
field of biomedical research using advance methods of Al,
applied to study the composition of food products,
optimization in production of nutrients, to study the effects of
nutrients in relation to the functioning of human body in
disease and health. In accordance to the studies delivering
extra-ordinary results by application of Al in bio-medical
nutrition field, Al is also applied in the process of decision
making in nutrition and fitness. Al is playing an appreciable
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role in providing precision nutrition. Communication
technology and health information are merged with Al to
promote and control nutritional health of different groups of
different populations. Decision making algorithm helps in
planning nutritional meal/ planning the dietary menu, it helps
in choosing healthy food for healthier life.It helps in changing
their eating habits to lead a healthy life (14).AI has being
successfully used to plan the meal/diet or pregnant women
and Children. The most common complication during
pregnancy is gestational diabetes mellitus, learned to
contribute to the morbidity and mortality of both mother and
infant (15).This gave rise to many mobile apps suggesting the
proper diet and precautions to be taken during pregnancy. Al
is an efficient tool, presently used to suggest proper diet
(precision-meal) during pregnancy. Role of Al in child
nutrition is to suggest the meal for healthy growth and detect
or identify malnutrition. Gene-based personalized nutrition
had been successfully introduced in certain models but even
this has certain limitations as not just genetic factors many
other factors should be taken into consideration while
planning personalized diet that includes individuals' physical
activities, metabolomics/ gut microbiomics, etc;
nutrigenetics fail to provide precision nutrition for the above
mentioned reasons (16).

Role Of AiInVarious Disease Conditions: Various Al-based
apps in planning nutritional meal for either prevention,
control or treat certain diseases like cancer, CVD, etc; and
metabolic disorders like DM, obesity, etc; are under trial and a
few are in practice. Al in planning nutritional meal for cancer
patients- nutritional support is very important for cancer
patients as chemotherapy hits the immune system and
worsens the patient condition leading to weight loss,
malnutrition, frequent illness and infections. It is observed
that the use of Al in planning the nutritional meal for cancer
patients or in their nutritional monitoring is very scarce.There
are certain mobile applications trying to provide adequate
nutritional management when this is combined with Al may
contribute greatly in management of these huge data related
to the nutritional management of cancer patients (17). Al has
been used also in planning nutritional diet for patients with
cardiovascular diseases (CVD) (18) This project developed
an automated menu planner aiming to promote prevention of
CVD. This app was built by using genetic algorithms. This
gives personalized advice on the lifestyle aspects it includes
data related to risk factors, nutrition to promote quality of life
and further to reduce the risk of chronic diseases. Al is also
used in planning of diet for weight loss and obesity (19). To
achieve this ANNs an important tool of Al is used which
calculates resting energy expenditure (REE) to provide
adequate dietary prescription (20). This is giving quite
satisfactory results helping weight loss with improve quality
of life. There are Al based studies in diagnosis of diabetes
mellitus but Al- based nutritional approach studies to treat or
control diabetes are yet to be explored.

Al had played an appreciable role during the recent
pandemic too, thanks to the technology it delivered huge data
on mortality and morbidity precisely and the Al powered
apps had helped in self-monitoring of the patients by
suggesting nutritional diet to built-in the immunity and lower
the infections thereby reducing the complications and
mortality. Certain studies using Al had established the
findings that the population those on high non-vegetarian diet
had more complications and noted high mortality rate than
those onvegetariandiet (21).

Continuous monitoring of human physical activities and
nutrition, alongside the promising integration of A,
necessitates the rapid and reliable analysis of numerous
variables generated during monitoring this scenario. To
achieves this, information technology, various sensors,
nanotechnology and the emergence of computer, iphones,
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smartphones, etc; are used. Al has the capability to grasp and
comprehend linear and nonlinear connections among the
dependent or independent variables. It achieves this by
building a mapping of input and output that is strictly linear,
which uncovers and makes understandable hidden
information that is extremely valuable for making decisions.
Even though Al is not currently extensively utilized in the
realms of nutrition and fitness, there is evidence suggesting
that it has great potential in aiding individuals with dietary
and physical goals.

Undoubtedly, AI had proved its efficiency even in the field of
nutrition and health. It is witnessed by various Al based
nutritional apps commercialized and well in use. Al is already
being utilised in nutrition and dietetics to guide people
towards healthier eating choices. Al-powered apps, for
instance, may analyse a person's diet and offer individualised
meal planning and nutritional guidance. Al can also be used
to monitor a person's food intake and offer ongoing dietary
advice. There's an assumption made that Artificial
intelligence (AI) has the potential to completely replace the
human nutritionists and dieticians in the next five to ten years.
Al has a greatest and permanent limitation that it could never,
ever replace a human brain and expert dietician or
nutritionist as one cannot deny the fact that almost all the
nutritional apps are built on the data provided by expert
nutritionists. This technology can provide only a generalized
information fed related to particular condition or disease
complications but could not take an independent decision
and deliver suitable suggestions on individual basis. Human
dieticians and nutritionists add a depth of knowledge and
expertise that Al cannot replace, even if Al algorithms are
capable of analysing vast volumes of data and offering
insights into nutrition and health. Nutritionist can offer
recommendations that are tailored to each person's needs,
interests, and health circumstances and can modify these
recommendations as necessary. Nutritionist can also offer
motivation and emotional support, both of which are
frequently essential for making long-lasting dietary
adjustments. The limitation of Al in nutrition can be justified
by stating that Al doesn't specifically focuses on user's own
requirements.

CONCLUSION:

Al had proved its efficiency even in the field of nutrition and
health. It is witnessed by various Al based nutritional apps
commercialized and well in use. Various Al- based apps are
designed with the aim to provide details related to nutritional
management in various metabolic related and other diseases.
Al algorithms are capable of analysing vast volumes of data
and offering insights into nutrition and health. It can't offer
recommendations that are tailored to each person's needs,
interests, and health circumstances and can modify these
recommendations as necessary. Al can't also offer motivation
and emotional support, both of which are frequently essential
for making long-lasting dietary adjustments. The limitation of
Al in nutrition can be justified by stating that Al doesn't
specifically focuses on user's own requirements.
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