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Abstract: This literature overview describes the potential benefits associated with the integration of
precision nutrition and artificial intelligence (AI). PubMed was searched up until June 2023 to iden-
tify clinical studies that focused on Al dietary apps used in precision nutrition. The search yielded
a total of 198 results, out of which 7 clinical studies were deemed relevant and included in this
analysis. These studies examined some applications of AI mobile apps in various areas, including
regulating nutrient intake, aiding in weight loss, enhancing dietary treatments for chronic diseases,
and predicting metabolic parameters such as glucose levels in individuals with diabetes. Despite
some limitations, the findings indicated that these apps demonstrated a satisfactory level of accu-
racy in accomplishing their intended tasks. The advantages and limitations of utilizing Al-based
tools for nutritional support are then discussed. In conclusion, the integration of precision nutrition
and Al presents transformative opportunities for personalized health. By harnessing the computa-
tional power of Al, researchers and healthcare practitioners can unlock the potential of large-scale
data analysis for tailored dietary interventions.
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1. Introduction

Precision nutrition and artificial intelligence (AI) are converging to revolutionize per-
sonalized health. In particular, precision nutrition holds the potential to optimize health
by tailoring dietary interventions to individuals based on their genetics, lifestyle, and
physiology [1,2], while A, with its computational power, enables the analysis of complex
data and generates actionable insights for personalized nutrition [3,4]. Al-based tools can
be used for dietary intake monitoring, activity tracking, metabolic health, bodyweight
control, and nutritional management of chronic diseases [1].

This literature review aims to describe the potential perspectives and limitations of
Al uses in nutritional sciences.

2. Methods

PubMed was searched up until June 2023 to identify clinical studies focusing on Al
dietary apps used in precision nutrition. The search strategy involved combining key-
words such as “diet,” “nutrition,” “artificial intelligence,” “machine learning,” and “deep
learning.” Only articles written in English and labeled as clinical trials were considered
for inclusion in this literature overview. The following PICOS criteria were applied:

Population (P): healthy individuals or patients diagnosed with a specific disease ac-
cording to internationally recognized clinical standards.

Intervention (I): implementation of Al-based tools for precision nutrition, including
controlling nutrient intake, monitoring dietary habits, and providing personalized
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healthy eating tips. Special attention was given to mobile applications due to their wide-
spread use and easy accessibility among the general population [5].

Comparison (C): any type of control, including the absence of a control group.

Outcomes (O): various clinical outcomes, such as compliance with nutritional and
lifestyle recommendations, weight reduction, improvement in disease condition, and en-
hanced quality of life.

Study design (S): clinical trials.

The evidence obtained from data extraction was then synthesized in a narrative man-
ner and critically discussed.

3. Results

After searching for relevant articles through PubMed, 198 results were found and 7
clinical studies were considered relevant for inclusion [6-12]. Table 1 provides a brief
overview of the studies included in this analysis (5 randomized controlled trials, 2 cross-
over studies, and a pilot trial). Generally, these studies examined the potential utilization
of Al mobile apps for various purposes, including regulating nutrient intake, aiding in
weight loss, enhancing dietary treatments for chronic diseases, and predicting metabolic
parameters. The findings of these studies revealed that the Al mobile apps, despite some
limitations, exhibited an acceptable level of accuracy in accomplishing their intended
tasks. Notably, when used in conjunction with standard dietary programs, the apps
demonstrated particularly promising results.

Table 1. Summary of studies about Al mobile apps for precision nutrition.

Population Intervention Compariso Outcomes Stu.d y Reference
n Design
The app showed acceptable relative
validity for certain nutrients
. compared to the food diary.
A -based
102 healthy . 11 imagebase A 3-day However, the average intake of
dietary assessment . . o RCT [6]
adults food diary  energy, protein, carbohydrates, % fat,
app (Keenoa) . .
saturated fatty acids, and iron
differed from the values recorded in
the food diary.
The app showed moderate to strong
136 healthy ~ An image-based A validated  relative validity agaln.st comparison
. . . web-based  for energy, macronutrient, and most
or diabetic  dietary assessment ) .. . CS [7]
adults app (Keenoa) food recall micronutrient intakes analyzed in
PP platform healthy adults and those with
diabetes.
Participants in the intervention group
141. An Al dietary app No experienced a Change. in body.welght
overweight . . of -2.4 + 4.0 kg, while those in the
(CALO mama interventio RCT [8]
or obese control group had a change of 0.7 +
Plus) n . .
adults 3.3 kg. The app facilitated weight loss

among the participants.

58 adults ~ An Al dietary app
with IBS (Heali) +

Educational The app group showed a 24% greater
materials reduction in total IBS symptom RCT (pilot) [9]
only severity score, though not statistically
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educational significant. However, the

materials

intervention group had a twofold
greater reduction in the subscore for
bowel habit dissatisfaction.

The app facilitated weight loss by

An app that L ; .
181 collects data on predicting and .p%"eventmg .dletary
. ) lapses. The participants assigned to
overweight dietary lapsesand A standard . .
Do the intervention group also reported RCT [10]
or obese their triggers WLP . . . .
considerably higher satisfaction and
adults (OnTrack) +a engagement, and algorithm accurac
standard WLP 536 ’ 59 Y
was superior.
The proposed DLM, based on mobile
A DLM for lifestyle data collected through a
. . dynamic smartphone, exhibited significant RCT
10 diabetic . . -
adults forecasting of None accuracy in predicting the next day’s  (secondary [11]
blood glucose glucose level, as assessed by the analysis)
levels Clarke Error Grid and a +10% range
of the actual values.
Al-assi i
36 female An Al app for A 3-da accuraatijlSjte‘esc’zirclijg’::(riynftiei}ZiI’?iir’:;ke
adolescent  dietary assessment Y Y CS [12]

S

(FRANI)

food diary in adolescent females when
compared with standard methods.

Legends: CS = Crossover Study; DLM = Deep Learning Model; IBS = Irritable Bowel Syndrome; RCT
= Randomized Controlled Trial; WLP = Weight Loss Program.

4. Discussion

As demonstrated in the studies described above, using Al in precision nutrition of-
fers different advantages, showcasing its potential to improve personalized health. First
of all, Al techniques excel at rapidly analyzing extensive datasets and have the capacity
to handle diverse types of data, including genetics, biomarkers, diet, and lifestyle infor-
mation [13]. This ability to uncover intricate relationships can aid in comprehending and
better predicting the impact of nutrition on overall health. Other significant benefits in-
clude the generation of tailored dietary recommendations and the ability to monitor and
adapt these recommendations in real time [14], by processing physiological data obtained
from wearable devices. Moreover, Al may improve dietary compliance, a keystone in all
nutritional interventions, through “gamification” [15]. Furthermore, Al can assist in de-
veloping predictive models for personalized dietary responses, which can provide valua-
ble decision support to healthcare practitioners, enabling them to make informed choices
and design nutritional interventions that are more likely to be effective [16]. Overall, the
advantages of Al in precision nutrition underscore its potential to transform personalized
health by providing data-driven insights, personalized recommendations, and real-time
adaptation.

While the integration of precision nutrition and Al presents notable advantages, it is
crucial to acknowledge the associated drawbacks. One significant concern is data reliabil-
ity and quality, especially if we consider inconsistencies, errors, or biases in the datasets
used to train Al models [17]. Despite the promise of personalized nutrition, Al-based sys-
tems may struggle to provide truly individualized recommendations, as they often rely
on population-level data and statistical models to generate dietary guidelines, which may
not fully account for an individual’s unique characteristics. Ethical considerations also
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arise when employing Al in precision nutrition, especially with regard to privacy and data
security [18,19]. Furthermore, Al systems can lack the human touch and empathy that are
vital in clinical interventions. In fact, it is demonstrated that some individuals still prefer
the guidance and support of human healthcare professionals, who can address their spe-
cific needs and concerns [20]. Overreliance on technology is another challenge, and Al
systems may diminish the role of human healthcare professionals, potentially reducing
critical thinking, clinical judgment, and the ability to adapt interventions based on real-
time feedback and patient preferences. Taken together, these disadvantages underscore
the complexities and challenges associated with implementing Al in precision nutrition.

The most relevant advantages and limitations of Al in precision nutrition are sum-
marized in Table 2.

Table 2. Advantages and limitations of Al in precision nutrition.

Advantages Limitations
Data analysis and pattern recognition Data reliability and quality
Personalized dietary recommendations Lack of individualization
Real-time monitoring and adaptation Ethical concerns
Uncovering novel insights and biomarkers Limited human interaction
Predictive models and decision support Overreliance on technology
Scalability and efficiency Generalizability issues

5. Conclusions

In conclusion, the combination of precision nutrition and Al offers transformative
opportunities for personalized health. By harnessing Al's computational power, research-
ers and healthcare practitioners can unlock the potential of large-scale data analysis for
tailored dietary interventions. This study briefly highlights current advancements, chal-
lenges, and future directions, stressing the need for interdisciplinary collaboration to fully
realize the potential of precision nutrition and Al in improving human health.
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