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Abstract: Mobile applications, websites and social media networks are nowadays widely used communication
tools. With the emergence of communication-related technologies in our lives and, consequently, the rise of
social networks and mobile applications, health-related applications, generically encompassed under the term
digital health, have become popular among the population. Smartphones and artificial intelligence have
become very useful tools for health-related interventions. Because they are very accessible and cost-effective.
They are also able to serve a larger number of communities than traditional interventions. Nutrition is not a
field that has remained on the sidelines, and numerous mobile applications and technological tools have
emerged that are intended to help and support diets or in the process of recovering from disease. However,
many of these applications have limitations that are important to consider. For this reason, the aim of this
review was to analyze the most widely used tools currently in use, discuss their advantages and disadvantages,
and propose hypotheses for improvement.
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1. Introduction

Due to the increase in noncommunicable diseases and the health costs they produce, society is
facing a growing interest in the fields of human nutrition and dietetics; however, this is not the only
reason, as we should not forget the social perspective, in which image and physical appearance play
a very important role [1]. Currently, people's awareness of the need for a healthier lifestyle is on the
rise. This is due to the increased interest in nutrition; in fact, nutritional knowledge is essential for
promoting and improving eating habits, as it ensures that the necessary nutrient needs are met to
avoid problems resulting from malnutrition [2]. Exposing individuals to nutrition education-based
interventions is also likely to improve food choices and, consequently, dietary behaviors [3].
Therefore, it is necessary to raise awareness of healthy eating habits and to know which foods to
consume to change dietary lifestyles.

Packaged foods for sale as well as restaurant menus provide nutritional information on the foods
they offer [4]. One of the main objectives of this nutritional information on products is to increase
knowledge about the nutritional composition of foods. In addition, this information could lead to the
consumption of a wider variety of foods and healthier foods, thus contributing to better health [5].
Existing studies show that consumers access and trust simple and easily accessible sources of
nutrition information, such as nutrition labels on products [5]. Mobile nutrition and healthy lifestyle
apps could be a practical and low-cost approach to disseminate dietary and nutritional information
to the public. These apps also provide information specific to population groups, such as overweight
people, cancer survivors and people with cardiovascular disease [6]. Due to advances in mobile
technology, there are a multitude of applications on the market, many of which are free and used to
treat health problems [5]. Health apps provide an opportunity to mitigate some of the limitations
associated with traditional prescriptions, such as cost, patient burden, and compliance. Many of these
apps offer users additional tools to monitor their health or achieve health-related goals [7].
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Due to the incorporation of mobile applications and new technologies such as artificial
intelligence in the field of nutrition, there have been advances in information management [8]. This
mainly resulted in a streamlining of care activities and, above all, in a reduction in errors in data
collection. Moreover, due to the simultaneous management of information and the application of
predictive models based on logistic regressions, the identification and detection of the possible
development of diseases were facilitated, increasing the reliability of forecasts [9]. Nutritional
prediction is of vital importance for the early prevention of overweight and obesity, as well as
noncommunicable diseases such as some types of cancer, diabetes, and heart disease [10]. One of the
most effective techniques for maintaining body weight is individual dietary self-management [5].
Reliance on reliable recall, inconsistent reporting and the overall cost of data recording make dietary
monitoring difficult. In addition, self-monitoring diets require daily recording of all foods, their
energy content and other macronutrients contained in the food, such as grams of fat [5]. This process
helps a person's diet be better controlled, more varied, and healthier.

The high number of app installations related to nutrition and physical activity is an indicator
that there is a high level of public interest in these topics. It is therefore an opportunity for diet
monitoring and recommendations through mobile apps [11], both from the point of view of health
professionals and the general consumer. A recent systematic review showed that apps can be
effective interventions for nutritional behavior [12]. In addition, another study reported that almost
half of the 570 participating dietitians used apps as an educational resource for their patients [13].
These apps can act as important aid and support for people planning their diet, looking to improve
their habits or physical performance.

Indeed, digital technologies play a fundamental role in improving healthcare. The healthcare
environment and healthcare practice have had to adapt to the socioeconomic and technological
changes that have occurred in recent decades, to the different types of users and their healthcare
priorities, to improve health status. [14]. These technological tools provide numerous advantages,
such as remote medical consultations, personalized treatments for the diagnosis and management of
various diseases, remote monitoring of health conditions, efficient data collection, broad access to
medical information, and diagnosis supported by artificial intelligence [15]. Digital tools enable
people to actively engage in their health care, monitor their progress and receive real-time updates.
By integrating informatics tools into health management, individuals can be empowered and thereby
improve their engagement in healthy practices. This integration would also facilitate early detection
and intervention in health problems associated with fitness or nutrition.

However, it is important to investigate to what extent the use of these novel technologies is
positive and beneficial, what scientific support they have, their advantages and disadvantages, and
their potential for improvement.

2. Digital health, eHealth and mHealth

Recently, new ideas and concepts, such as electronic health (eHelath) or mobile health
(mHealth), have been gaining ground in the field of digital health. Both are terms that can be
somewhat ambiguous, as they cover a multitude of aspects. Najeeb Al-SHorbaji [10] defined eHealth
as ‘the use of information and communication technologies applied to health’. Thus, this definition
encompasses both technologies that facilitate the work of healthcare professionals and their contact
and communication with patients, as well as all information and communication technology tools
aimed at improving the health of citizens [16]. Thus, eHealth encompasses different products and
services for the management of society's health, such as mobile applications, telemedicine, and
wearables (devices for monitoring health). The concept of eHealth includes mHealth. Istepanian et
al. [17] coined it ‘the use of emerging technologies in mobile networks and communications for
healthcare’. The creation and use of medical, health and lifestyle apps are on the rise. There are
currently 146,635 lifestyle-related apps, ranking sixth among the top 10 mobile app categories on
Google Play [18]. Also related to mHealth are apps in categories such as health and fitness and
medical.
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Key mobile health strategies include short message-based reminders such as short message
service (SMS), mobile health application-based services and collaborative wearable devices [19]. The
use of mobile health applications is growing due to the convenience they provide and therefore their
widespread use throughout the community [20]. Smartphones have become popular tools for health-
related interventions due to their greater accessibility and ability to reach a larger number of
communities. It should also be noted that the cost is lower than that of traditional interventions [21].
In addition, users of these tools can become self-experts by using these applications to, for example,
learn more about their health status. In fact, mobile health applications are becoming increasingly
multifunctional. Research shows that mHealth apps have many features and can monitor weight,
caloric intake and expenditure; sleep patterns; and heart rate or set goals in sports or exercise [22].
Due to the variety of capabilities of these technological tools, large amounts of data emerge. Some of
these data are presented in text format, while others are represented in the form of graphical
visualizations, which are easier to interpret. From the user's perspective, the user must be able to
easily interpret the data to act [23]. Additionally, mobile applications allow access to massive
databases, which provide accurate information to the user and guide them in choosing portions and
meal sizes [24].

Nutritional interventions based on smartphone apps are particularly useful for the population
due to the frequent use of smartphones [25]. Table 1 lists studies evaluating nutrition interventions
using mobile apps to improve eating patterns in normal-weight adults [26-33], interventions in
children and adolescents [34,35], interventions in families [36], interventions related to nutrition
education in overweight or obese individuals [37—41], and nutritional guidelines for pregnant women
[42-44].

In the case of interventions in normal-weight adults, the use of mobile apps was found to
promote an increase in physical exercise [26,32] and, in terms of dietary improvements, a reduction
in sodium intake [28] and a reduction in body weight [33]. In addition, mobile applications allow
food photo diaries to be created [45]. Photo diaries offer several advantages because they can reduce
data accumulation. In addition, as photographs should be taken at the time of consumption, they
tend to promote awareness and more accurate recall. In addition, another advantage of photobased
food diaries is that through artificial intelligence techniques, they can estimate their nutritional
content, identify foods and offer better alternatives [46]. There are apps available to help monitor
nutrient intake that are more valid than the 3-day dietary record [30]. One advantage of mobile
applications is their ability to scan barcodes on packaged food. In addition, these applications can
also be combined and integrated with external devices such as smart scales, fitness trackers and
glucose monitor to help users understand the effects of diet and exercise.[47] A study by Silva et al.
[31] showed that the app helped consumers identify foods high in added sugars.

Studies evaluating app interventions in overweight or obese adults have revealed increased
vegetable consumption [29,41] and decreased energy intake [39]. Other studies have shown that
intervention with a mobile app reduces participants' waist circumference and body weight [37,38].
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Table 1. Mobile applications as tools in nutrition education.

Study design Participants Interventions Results Reference
Multicenter randomized . . Training on the use of a mobile application that promoted Moderate to vigorous physical activity increased in the
. . 833 participants (predominantly . . . . . S . L
controlled trial with two female) adherence to the Mediterranean diet and increased intervention group. No significant differences in dietary [26]
parallel groups physical activity (3 months) change
The change in the predicted 24-h sodium excretion
App designed to receive information about the sodium differed between groups: —838 + 1093 and +236 + 1333
Randomized parallel trial 30 healthy adults (age 34.4 +15.7) content of food. Participants instructed to reduce their mg/24 h predicted for the app and journal groups, [28]
sodium intake to <2300 mg/day (4 weeks) respectively.
135 overweight adults (18-50

Randomized controlled ears, body mass index Mobile application that allows goal setting, self- L o

study (BM);)=28—40 k}g;/m2), 12-month ~ monitoring aF;l}zi feedback and usesf’;process rr?otivators’ Vegetable consumption increased significantly [41]

weight loss trial

238 women >18 years old with a

Multicenter, nonblinded The intervention consisted of the Pregnant+ app in

. ., 2-hour oral glucose tolerance test . Not significant differences [49]

randomized controlled trial. addition to usual care
blood glucose level 29 mmol/L
1 - 1
Automated randomized 05 partlapar.\ts (21-65 }Tears) Mobile app for daily self-monitoring, stand-alone . . .
. were adults with overweight or . . There was no difference in weight change [40,49]
controlled trial . intervention (2 weeks)
obesity
h hol f A i h ing habits th h ing (1 After 3-4 h h 9
Randomized controlled trial 289 ouseho d cooks an.d one of App designed to change eating habits through cooking (10 ter 3 we.eks t ese cooks had made 38 A> more [29]
their 9-14-year-old children weeks) preparations with the healthy alternatives

Participants filled out a traditional 3-day food diary in pen The application provides acceptable relative validity for

Randomized controlled trial =~ 102 participants (>18 3
andomized controfied tria 02 participants (~18 years) and another on the app some nutrients compared to the 3-day food diary (301
Smartphone app that provided educational material, goal
3-arm randomized 116 participants were overweight setting, self-monitoring, and feedback, and included a  Participants significantly increased resistance training and
. . . s . [39]
controlled trial or obese adults aged 19-65 face-to-face dietary consultation, a Fitbit and a scale (6 reduced energy intake at 6 months
months)
Mobile health app where subjects will provide Outcomes include improvements in diet, changes in mean
Randomized controlled trial 300 pregnant Women in their first info1.‘rr.1ation about. their diet, sgppleme'nt use and physical s'up}'alementa.tion score find Piochemical levels of folic [42]
trimester activity and receive personalized advice and three push acid, iron, calcium and vitamin D, and mean duration of
messages as weekly reminders physical activity
. . . The intervention included wearable activity trackers, The intervention group experienced a statistically
Prospective randomized 28 adults, BMI 25-42 kg/m2, with . . L . o
smart scales, photographic food records, counseling and significant weight change. Waist circumference and [38]

controlled trial sedentary jobs app support (6 months) hemoglobin A also improved significantly
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Prospective, single-blind,

randomized, controlled Self-management diet programme based on a mobile

Improved serum phosphorus, potassium, self-efficacy,

75 h Alvsi .
design with repeated 5 hemodialysis patients application (8 weeks) and quality of life (501
measures
2-arm parallel randomized . Interv?ntlor.l group received tth m,Obﬂe application: Women who were overweight and obese before
. 305 women in early pregnancy automatic notifications, self-monitoring and feedback on . . [51]
controlled trial . . . . pregnancy gained less weight
weight, diet and physical activity (6 months)
The intervention group received dietary advice on low The intervention was generally well received and
. . . 565 pregnant women who were .. . . L. .
Randomized controlled trial . glycemic index, a daily exercise prescription and a study-  respondents agreed that the diet was easy to follow, [44]
overweight or obese i . .
specific mobile app enjoyable and affordable
Randomized controlled trial 230 participants over 18 years of Using a smartph'one, fhe partl(flpants scanned E'i product The scanning system f?Clhta:ted a 'qulck purc'has? decision.
. barcode and received information about excessive added It helped consumers identify dairy foods high in added [31]
with three-arms age .
sugars, sodium, and/or saturated fat content sugars
FutureMe intervention (for 12 weeks), a physical activity
Parallel randomized 95 participants over 18 years of and food shopping tracking mobile phone. appllcatlon that . The FutureMe 1nte%'vent10.n .led to (nons¥g.n1ﬁcant) .
controlled trial aze uses an avatar from the future as the main interface and improvements in physical activity and nutritional quality [32]
& provides participants with personalized food basket ~ of purchases. Intrinsic motivation increased significantly
analysis and shopping tips
T I i ing th
Nonrandomized Controlled reatment group | received text messages using t .e In intervention group II, the dropout rate was lower. Body
. 102 app users standard features of the app. Treatment group II received i [33]
Trial . . o fat percentage was significantly reduced.
video messages in addition to text messages (3 months)
-label, 2- Llel- Partici il hich facili h
Open ébe o Z-arm, paraliet 12 participants (40 to 75 years) arhc1P ants were used a mobile app, WHIch fact itated the Significant differences in body weight, BMI and waist
design randomized . . . daily recording of several physical parameters and . [37]
. with abdominal obesity . . circumference
controlled trial lifestyle behavior (3 months)
A signifi i in frui 1 f .
Quasiexperimental study 118 children aged 9 to 13 years The children were asked to use the app (3 months) Sienitie ant fnerease i ruit and Vegeta}b © preterences [48]
Experience of using the app was relatively positive.
Partici ; . - ;
e . aljhc:lpants in the intervention gro.up were given . Parents in the intervention group reported lower intakes
Two-arm, individually immediate access to smartphone app aimed at supporting . )
. . 552 parents . . ' . . . of sweet and savoury treats, sweet drinks, and screen time [27]
randomized controlled trial parents in promoting health behaviors in their children (6- . .
in their children
month)
Randomized intervention ~ 104 adolescents aged 13 to 18 =~ Examined the effects of app on fruit and vegetable intake No significant difference of using the smartphone app for [34]
study years (6 weeks) fruit or vegetables
Cluster randomized Families of the intervention group used the The intervention did not yield significant increases in
. . e SMARTFAMILY app individually and collaboratively for . .. y .g
controlled trial with two 48 families physical activity and health eating levels among the [36]

3 consecutive weeks. A follow-up assessment was

groups completed by participants

participants
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Interventions with apps targeting children and adolescents have also been shown to be very
positive. A study involving children showed increased preference for fruits and vegetables [48].

The same was true in another study with adolescents [34]. A systematic review of interventions
involving smartphones and apps indicated that adolescents find them convenient and accessible
platforms for viewing and receiving information about their health [52]. Adolescence is an important
phase of life that affects diet quality. This is due to the physical and social changes that occur [53].
Furthermore, the dietary habits of adolescents often continue into adulthood, increasing or reducing
the risk of developing a chronic disease [52]. Therefore, it is justified to explore the efficacy of
smartphone app-based nutritional interventions to improve adolescent eating behaviors [54,55].

Another group in which mobile app interventions have been studied is pregnant women. One
study showed improvements in diet and a reduction in supplement use, as well as an increase in
physical activity [42]. It has also been shown that women who were overweight or obese (according
to body mass index (BMI)) before pregnancy gained less weight during pregnancy [51].

3. Digital Health in Disease Prevention and Treatment

Today, new technological tools, such as predictive modeling, natural language processing and
mobile applications, are emerging. These tools offer new means for early disease detection, risk
assessment, individualized care planning and real-time patient support. In particular, the spread of
technology related to mobile applications has encouraged industries to create applications based on
health monitoring [56]. A previous trial [57] evaluated the efficacy and effectiveness of these mobile
applications and other similar tools for secondary prevention. For example, among patients receiving
cardiac rehabilitation after hospitalization for myocardial infarction, daily SMS reminders improve
medication adherence and exercise capacity compared to patients receiving usual care [57]. By
leveraging these techniques, healthcare professionals can play a crucial role in identifying disease,
assessing risk, delivering targeted interventions, and encouraging patient engagement and self-care
[58]. In a recent study, more than 2,000 adults with diabetes, hypertension, heart disease or lung
disease were surveyed. Approximately 60% of the participants used mobile health apps to
communicate with their doctor, access their medical history, or make decisions to treat an illness or
condition [59].

Mobile app-based healthcare technology provides the opportunity to address the difficult
challenge of providing a robust continuum of care for chronic diseases. The strategy of using mHealth
to monitor chronic diseases will be essential in the coming years, as healthcare costs will continue to
rise. This will be mainly due to the aging of the population and the increasing prevalence of chronic
diseases and comorbidities [60]. Some clinical trials have shown that, compared to control groups,
health-related apps significantly reduce lipid and blood glucose levels and improve medication
adherence and exercise capacity [61,62].

Along with the emergence of new medicines, technological innovations have helped to facilitate
access to healthcare and improve its quality. They have removed practical barriers, thus enabling the
delivery and improvement of healthcare through unconventional channels at unprecedented speeds
[56]. These features include streaming medical records, social media forums for open discussion,
interactive web-based educational programs, more accurate diagnostics, real-time status monitoring,
digitized clinics and prescription dispensing [57].

Table 2 shows a compilation of different studies in which mobile app interventions are used to
treat or prevent diseases. Interventions have been implemented for cardiovascular diseases
[56,57,60,63-68] in patients with irritable bowel disease [69], in cancer patients [70], in hemodialysis
patients [71] and in pregnant women with gestational diabetes [72].


https://doi.org/10.20944/preprints202406.0279.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 5 June 2024

Table 2. Mobile applications as tools in the prevention, treatment or recovery of diseases through nutrition.

d0i:10.20944/preprints202406.0279.v1

Study design Participants Interventions Results Reference
T ingl i i i A i f14.2 ints i
w.o single center . 83 .p.atlclents undergou.ng Farcpac 12-month text message reminders on adherence to x./era.ge improvement o .p.ercentage points 1r.1
randomized controlled pilot rehabilitation after hospitalization for ) 7 . medication adherence. 4.2 additional days of physical [57]
. 1 . cardiac medications and exercise .
trials myocardial infarction exercise
Awareness of the importance of diet and exercise in
diabetes increased. Increased the proportion of
Applicati . P . 1 1 . h 1 ved fasti
Longitudinal study 150 type IT diabetes mellitus patients pplication designed for patients with diabetes (6 partlc1pants who correctly perceived fasting and [60]
months) postprandial target blood glucose levels. Increased the
number of participants who stated that diabetes can cause
heart disease and eye problems
160 participants (30-59 years) with at
least 2 of the followi itions:
3-arm parallel-group, cast 2o .t cloToWIng .Condlhons . Changes in blood pressure, body weight and composition,
. - ; abdominal obesity, high blood 3 groups: control, app only, or app with . > . . .
single-blind, randomized . . . . . . insulin resistance, triglyceride level and LDL-cholesterol [56]
. pressure, high triglycerides, low high- personalized coaching (weeks 6, 12 and 24)
controlled trial o . level
density lipoprotein cholesterol, and
high fasting glucose level
Pregnant+ app promoted 10 gestational diabetes
Pregnancy women with a 2-hour oral =~ mellitus specific dietary recommendations. 41-
Randomized controlled trial ~ glucose tolerance test level of 29 item food frequency questionnaire used to assess No significant differences [72]
mmol/L the intervention effect on the dietary behavior (36
weeks)
. . Cognitive behavioral therapy-guided self-help .Slgm can.t r?ductlons in objective b1.n g¢ cating days
. . ;225 patients >18 years of age and with a . . . (higher remission rates at 52 weeks). Similar patterns for
Randomized controlled trial telemedicine sessions delivered by health coaches . . . [63]
BMI greater than 18.5 compensatory behaviors, eating disorder symptoms and
(weeks 4, 8,12, 26 and 52) .. - .
clinical deterioration
Quasiexperimental single- 16 c.hﬂdren (12-17 years of age, h aving Using an app-based game with assistance from a  Participants' satisfaction indicated positive experiences,
group pretest/posttest a history of lymphoma, and being off ) . [70]
. health coach related to ease of use and enjoyment of the application
design treatment for at least 2 years)
Participants (aged 18-65 years), were
. . cur.ren.tly taking hyp?rtenm.on A smartphor.le app that tra.cked d~al.1y diet, bl.ood Mean blood pressure, heart rate, weight, BMI and number
Single-arm pilot study medication, or had a diagnosis of ~ pressure, weight and physical activity, combined [64]

prehypertension or Stage 1 with a human coach (120 days)

hypertension,

of steps did not change significantly
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Blood pressure was lower and adherence to treatment was

Randomized, controlled . . . . . - . . . . . . .
andorzed, CONOTEE 120 patients with primary hypertensionMobile application based on the educational needs higher in the intervention group. Compliance with the

linical trial with
clinical frial with fwo diagnosed of hypertensive patients Dietary Approaches to Stop Hypertension (DASH diet) [65]
parallel arms )
also increased
47 participants with systolic blood Tt};e}:;terv::tizrilcizzci)fdulze‘;iei z;ib:e;frih:\::;n There was no evidence that the intervention significantly
Unblinded, randomized pressure above 130 mm Hg with stable P peopre [dentlly fow: p reduced the salt content of purchased foods, salt intake or
. . shopping, provide information on changes made . . [66]
controlled trial medication or above 140 mm Hg . blood pressure; however, the intervention was acceptable
. .. and allow users to share the changes made with . .
without medication . . to both individuals and professionals
their social networks
Intervention particivants used a smartphone a Intervention participants achieved significantly greater
. . . 305 adults with type II diabetes and 1 partielp ) martp PP eductions in weight and hemoglobin Alc levels, with a
Randomized clinical trial . to track weight, diet, physical activity and blood . . 1 [67]
body mass index (BMI) of 23 or greater greater proportion having a reduction in diabetes
glucose (6 months) .o
medications
Patients' dietary knowledge of phosphorus management
. . 26 patients undergoing hemodialysis Participants met with a dietitian once a week and  improved from 51.4% to 68.1%. Dietary protein intake
Prospective pilot study . . [71]
for at least 3 months used the mobile app regularly for 2 weeks increased from a mean of 0.9 g/kg/day to a mean of 1.3
g/kg/day
The application consisted of 8 modules focusing
14 - 1 ¢ h . laxati . .
Crossover randomized 6 par.t1C1pants. over 18 yearsotage on psyc oeducation, re a.xatl.on fraining, exercise, The efficacy of an app providing cognitive behavioral
. and previously diagnosed with irritable stress management, application of IBS symptoms, . [69]
controlled trial . . . . therapy to IBS patients was successfully demonstrated.
bowel syndrome (IBS) behavioral experiments and diet information (8
weeks)
The intervention eroup had dietarv counsellin A significantly greater weight loss and a 4.3-fold increased
Multicenter prediabetes 148 adults with prediabetes and BMI > group ye 8 likelihood of achieving > 5% weight loss. The likelihood of
for 6 months using an app for diabetes [68]

randomized, controlled trial 23 kg/m2 achieving normoglycemia was 2.1 times higher in
management

intervention group
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Mobile apps have been shown to have positive effects on patients with cardiovascular diseases.
Indeed, the increasing burden of stroke worldwide suggests that new strategies for the prevention of
cardiovascular disease are needed [73]. In addition, long-term rehabilitation is necessary for people
who have suffered a stroke [74]. For these reasons, the application of new approaches, such as mobile
technologies, is effective in reaching a wider population and promoting long-term stroke treatment.
Indeed, stroke treatment is essential for mitigating the burden of this disease [74]. The increasing
development of apps, as well as their availability, convenience and ease of use, encourages the use of
smartphone apps that can be used to intervene among stroke survivors. For example, an increase in
physical activity, as well as medication adherence, has been observed [57,60]. Another study revealed
changes in blood pressure, body composition, waist circumference, insulin resistance, triglyceride
levels and LDL cholesterol levels between baseline and postintervention assessments [56,64,67,68].
Apps have also been shown to increase people's awareness of the cardiometabolic problems caused
by high sugar intake [60].

The use of apps by children who have had lymphoma has been found to have positive effects
related to ease of use and enjoyment of the app [70]. Cancer survivors need to be protected from the
side effects they suffer from long-term treatment. The side effects include new cancers, obesity,
diabetes, osteoporosis, and cardiovascular disease [75]. In this context, special attention needs to be
given to nutritional education, as obese adults with cancer have a worse survival rate [76]. It has also
been observed that obese children have greater chemotherapy toxicity, more relapses, and a lower
survival rate [76].

The use of mobile health apps has also been gaining traction in patients with irritable bowel
syndrome. In 2016, Con et al. [77] evaluated 26 mobile health apps focused on irritable bowel
syndrome. These apps included diet and mood diaries, irritable bowel disease symptom trackers,
community support or disease-related information [77]. The researchers concluded that these new
tools may be useful as an adjunct to traditional care for patients with irritable bowel syndrome (IBS).
For patients with IBS, the effectiveness of an app providing cognitive behavioral therapy has been
demonstrated [69].

4. Artificial Intelligence, Nutrition, and Health

Artificial intelligence (Al) is at the forefront of computer science research. This novel and
dynamic field encompasses several ideas, such as deep learning and machine learning. The aim of Al
is to reproduce human intelligence in machines, giving them the ability to reason and behave
similarly to humans [78]. Artificial intelligence is emerging as an opportunity in the food industry
that is capable of profoundly transforming various aspects of the food system [79]. From
revolutionizing precision agriculture to improving food production and consumption, Al plays a key
role. Moreover, it contributes significantly to quality control measures throughout the food industry,
especially through mobile applications. Al redefines our perception of food production, quality
assessment and distribution [80]. Artificial intelligence is dedicated to creating systems and machines
that can perform tasks that typically require human intelligence. It also automates processes and
solves complex problems by analyzing data and making predictions.

Al technology is critical in healthcare because it aids in disease diagnosis, predictive analytics,
and survival analysis. Additionally, it is crucial in drug discovery and personalized medicine [81].
Al algorithms can analyze and provide information about genetic data. dietary patterns, personal
preferences, health problems and a person's goal - in this way, a personalized dietary plan can be
predicted, and nutritional interventions can be optimized [82].

Al makes it possible to analyze dietary patterns and provide personalized recommendations
through a data-centric approach. In addition, Al makes it possible to consider and include other
factors, such as age, sex, body composition, activity level and dietary restrictions [83].

In addition, the demand for healthcare is increasing rapidly due to the aging population, which
is expected to continue to grow [84]. As a result, healthcare costs are rising. Many of these
hospitalizations can be prevented by remote patient monitoring, which involves the use of connected
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electronic devices to record medical data from different locations. The aim is to achieve better health
outcomes and reduce costs by detecting diseases early and prioritizing hospitalization [85].

There are Al techniques that are useful for detecting diseases, such as 3D printing. This technique
offers solutions by allowing food to be customized to meet the specific needs of everyone. In this way,
foods can be adapted in texture, shape, and consistency to make them more accessible [86]. This
makes it easier for people to consume a wide range of foods that meet their nutritional needs. In
addition, 3D printing makes it possible to include essential nutrients during the printing process,
thus ensuring that these specialized diets are also nutritionally adequate. [86]. Additionally, the aging
population is increasing the number of people suffering from chewing and swallowing disorders.
Therefore, in these patients, the risk of malnutrition increases. To address the growing need for a
nutritious and tasty diet for dysphagia, 3D printing provides an alternative approach for patients
with this disorder, enabling the creation of appealing, textured diets that ensure safe swallowing
[87,88].

Al has completely revolutionized healthcare. This is due to its various subfields, including
machine learning, deep learning, natural language processing and computer vision. This is due to the
advanced analysis of large volumes of data and the use of algorithms, enabling the interpretation of
medical images, diagnosis of diseases and prediction of possible diseases [89].

Significant growth has been observed in the development of personal health applications and
remote monitoring devices. These devices directly address challenges related to medical facilities and
service availability by enabling automated and on-demand monitoring of vital signs, medication
tracking, personalization of medical care, and provision of critical recommendations for effective and
efficient self-management of potential diseases [90].

5. Reliability and Limitations

Digital tools, including mobile applications, have limitations and can be vulnerable, especially
in terms of privacy and security. This is especially true in the healthcare environment, as these tools
handle a large amount of data, including personal information, making them targets for intruders
who gain illegal access. It is crucial to implement strict security measures to safeguard these data.
Personal privacy can be threatened by data breaches, unauthorized access, and misuse of sensitive
information. For these reasons, strong privacy policies, compliance with data protection regulations
and adequate encryption of all information are essential [91].

Another important constraint may be users' familiarity with digital technologies. There is one
population group, older adults, who may face technological problems in terms of literacy,
accessibility, and usability. For this reason, it is necessary to create user-friendly and visually
appealing interfaces. In addition, it is also desirable to provide adequate training and support, as well
as to tailor interventions to individual needs and preferences [92]. In fact, some research suggests that
users of mobile health applications experience data overload and are difficult to interpret [93].

On the other hand, other critical aspects, such as the reliability and accuracy of digital tools, must
also be considered. Limitations in accuracy can arise in both data collection and analysis. Errors,
misinterpretations of data, and variations in nutritional tracking algorithms can affect the reliability
of the information provided to users [94]. Thus, Al algorithms used for nutritional assessments need
to be meticulously developed and tested. Otherwise, they could perpetuate existing health
disparities, as they are based on historical data that could reflect biases in health, care, or dietary
habits [94].

In addition, although it may seem unlikely, not everyone has access to smartphones, portable
devices, or stable internet connections. In addition, financial barriers related to the acquisition and
maintenance of digital devices, as well as subscriptions to premium features and services, may limit
access for certain population groups [95]. To ensure equitable access to digital tools, strategies that
include free or low-cost options should be implemented, thereby reducing financial barriers for
people with limited economic resources.
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6. Future Trends

Several factors will determine the future of dietary management using digital tools. First, it is
essential to consider advancements in digital technology to strengthen the role of digital diet
management in healthcare [96]. For example, quantum machine learning methods could empower
high-performance computers to speed up predictions and dietary recommendations for crafting
personalized diet plans. Moreover, user engagement can be enhanced through immersion through
virtual reality and augmented reality experiences. Additionally, learning techniques could streamline
the secure utilization of diverse healthcare information without necessitating open sharing, thus
ensuring user safety and privacy during data exchange [91].

7. Conclusions

Digital technologies such as mobile applications or artificial intelligence are becoming
increasingly important in health management. In fact, these technologies have a great impact on the
diet and food management of healthy people or patients suffering from any disease. Among the tasks
carried out by these technologies are meal planning and tracking, nutrient intake analysis, diet
personalization, setting nutritional goals, supporting behavioral change, and promoting physical
activity. The great advantage of these technologies is that individuals can use digital tools to improve
their nutritional intake by tracking their food, assessing nutrient composition, and setting dietary
goals. Mobile dietary management applications, integrated with other digital assistive technologies,
have proven effective, becoming a valuable tool for disease management. Although there are still
some limitations in dietary management practices when using digital tools, affordable and easy-to-
use solutions can improve the user experience, which in turn increases people's acceptance and
adherence to such solutions.
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