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Abstract: Malnutrition is still a major worldwide health issue; hence creative methods of nutrition teaching are required. The 

transformational potential of artificial intelligence (AI)-powered platforms to provide individualized and interactive nutrition education 

in line with World Health Organization (WHO) guidelines is examined in this paper. It explores how AI improves engagement through 

gamification and virtual coaching, makes tailored dietary suggestions based on individual needs and tastes, and offers data-driven 

feedback for tracking success. The study looks at how well these platforms match WHO nutritional guidelines and considers the 

advantages—like higher engagement and better memory retention—as well as the drawbacks—like data privacy, algorithmic bias, and 

unequal access. Additionally, it investigates how AI improves user engagement through interactive features like gamification, chatbots 

that employ natural language processing to provide individualized virtual coaching, and dynamic feedback systems for behavior 

reinforcement and progress monitoring. To show how these AI-driven platforms can encourage adherence to evidence-based guidelines 

for balanced diets, appropriate nutrient intake, and the prevention of diet-related non-communicable diseases, the report explores the 

critical alignment of these platforms with specific WHO dietary recommendations. This study critically examines the associated 

challenges, including worries about data privacy and security, the possibility of algorithmic bias, the need for fairness and equity in AI-

driven recommendations, and the crucial issue of ensuring equitable access to these technologies across diverse populations, addressing 

the digital divide, in addition to the advantages of increased user engagement and improved knowledge retention. 
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1. INTRODUCTION 

In today's interconnected globe, the issue of global health has paramount significance. In addition to creating greater 

economic interconnectedness, the acceleration of globalization has made it easier for illnesses to spread across national 

borders [1]. In order to comprehend the incidence of different diseases, nutrition is crucial. Changes in disease trends are 

linked to global food changes. The importance of nutrition in tackling global health issues including obesity, diabetes, and 

heart disease is highlighted by this change [2].  

Comparing modern studies to traditional ones, it is evident that both diagnostic and screening technologies have 

improved. Despite its sluggish pace, the DSS's clinical nutrition improvement has shown great promise [3]. Dietary 

recommendations have historically been generic in nature, focusing on the needs of the populace as a whole rather than on 

the unique metabolic health, lifestyle, or genetic characteristics of each individual [4]. 

Good nutrition education initiatives are crucial in assisting in the modification of eating habits that enhance diet quality and 

overall health [5]. Personalized nutrition is a relatively new concept in the field of nutrition research, born out of the 

merging of healthcare and information technology [4]. Precision nutrition aims to create efficient strategies based on a 

person's genetic makeup, whereas personalized nutrition is described as "creating unique nutrition guidelines for each 

individual.".[6].  

Poor nutrition contributes significantly to the global burden of disease. It raises the likelihood of developing non-

communicable diseases and mortality [7]. Malnutrition treatment requires a multidisciplinary approach, which can be 

taxing on the health-care system. As a result, many cases of malnutrition go unnoticed, which leads to additional 

complications, increasing the economic impact, productivity, and prosperity [3]. While nutrition is important at all ages, it 
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is of particular importance for older adults (aged > 65 years) and is fundamental to promoting functional ability that allows 

wellbeing in older age [7]. 

In countries facing rising expenditures of healthcare, ageing populations, lack of health care resources, and detrimental 

implications of care on environmental health, guidelines can be important instruments for regulating and governing care 

delivery [8]. WHO (World Health Organization) plays a vital role in the core of global health architecture; its policies on 

the public health workforce have a profound impact on human resource development within public health systems around 

the world [9].  

Nutrition is experiencing a paradigm shift from generalized dietary guidelines to personalized nutrition, with the goal 

of optimizing health outcomes on an individual basis [4]. The World Health Organization (WHO) has the most 

comprehensive understanding of the recommendations' substance. They affect elements including the target users' 

knowledge, accessibility, understanding, acceptability, and applicability of guidelines [8]. 

Clinical practice guidelines are widely regarded as an important tool for enhancing patient care delivery. The Institute of 

Medicine defined guidelines as "statements containing recommendations designed to improve patient care. They are 

informed by a systematic examination of evidence and an assessment of the benefits and harms of different care 

alternatives [10]. Guidelines' value is measured not only by their rigorous development methods, but also by the extent to 

which they are implemented in everyday practice [8].  

Nutrition education programs can provide an ideal atmosphere to enhance eating habits and health [7]. Personalized 

nutrition (PN), also addressed as "tailored nutrition" or "individualized nutrition," has become increasingly important in 

recent years, to the point where it is now considered by some as a crucial aspect of a healthy lifestyle and well-being [6]. 

Although hospital care settings differ globally, such as the provision of rehabilitation services (which may occur in 

hospitals or separate facilities), we believe that the organization and practice composition in primary care varies even more, 

particularly when it comes to organizational scale [10].  

Integrating artificial intelligence into customized nutrition is not without problems. Data protection, the accuracy of AI 

predictions, and the requirement for transparency in AI operations all represent important challenges. Furthermore, the 

implementation of AI-driven nutritional guidance must overcome ethical concerns [4]. These problems are attributable to 

the absence of understanding and practice of clean and healthy lifestyles, insufficient skill of teachers in the food sectors, 

nutrition, and health education [2]. 

2. WHO (World Health Organization) and Nutrition 

Interaction is required between WHO (World Health Organization) policy and worldwide study/practice to accomplish 

the aims of the UN Sustainable Development Goals, health security [9]. By offering technical assistance, epidemiological 

and statistical services, encouraging healthcare professional education and training, standards, and direct emergency 

assistance, the World Health Organization (WHO) is tasked with helping governments strengthen health services and 

enhance public health [11]. 

The World Health Organization (WHO) and its partners will spearhead the global vision for the public health 

workforce and will mobilize global political leadership, stakeholder alliances, and collaboration behind an integrated 

strategy to public health workforce building [9]. Dietitians and other medical professionals can use artificial intelligence 

(AI) to improve healthcare and nutrition delivery [12]. Previous research has demonstrated that consumers trust and use 

straightforward, easily accessible nutrition education sources, such product nutrition labels. A useful and affordable way to 

spread food and nutrition instruction to the general public could be through mobile nutrition and healthy living applications 

[13]. One important area of public health that has been impacted by the use of artificial intelligence (AI) technologies is 

nutrition [2]. The need for technologies that can precisely identify food items and then offer comprehensive nutritional 

information is rising as the world's population becomes more health conscious [14]. 

Artificial intelligence (AI) is already starting to have an immediate and long-term impact on global environmental 

consequences, productivity, inclusiveness, and equality. AI is anticipated to impact the Sustainable Development Goals 

(SDGs) in both positive and negative ways [15]. 

2.1 Artificial Intelligence (AI) and Innovation 

AI has emerged as a major topic in many facets of life, including social media, news, education, and, increasingly, 

health-related literature and practice, such as human microbiome and nutrition [16]. 

Instead of referring to a particular technology or even a class of technologies, the term "AI" encompasses a wide range of 

technologies that mimic human behavior, such as robots, deep learning, machine learning, speech recognition, image 

recognition, computer vision, natural language processing, and analytics [15]. Natural language processing (NLP), 

computer vision (CV), deep learning (DL), and machine learning (ML) are some of the important areas of artificial 

intelligence (AI) (Figure 1) [12]. Artificial intelligence (AI) is a vast field that encompasses technology used to build 

computers and machines that can replicate cognitive processes like observation, learning, creativity, and action that are 

associated with human intelligence [16].  
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The development of ML and deep learning (DL) has broadened AI applications, enabling individualized therapy rather of 

depending exclusively on algorithms [17]. Integrating artificial intelligence (AI) applications into nutrition enables 

technical improvements that reshape the landscape of nutritional treatments. Artificial intelligence (AI) tools show 

enormous promise in this data-driven era for transforming how we interpret, monitor, and optimize nutritional results [2]. 

In recent years, emerging technologies have had a transformative influence on the improvement of world health [1].  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Innovation is critical for corporate growth in today's fast changing environment because it generates valuable goods, 

services, and processes. According to the SDGs, AI-based innovation is now being used to address the world's most serious 

concerns [15]. One of the elements driving this trend is the expectation that AI will play a significant role in fulfilling the 

United Nations' sustainable development goals. As we continue to develop more complex AI systems and attempt to 

integrate them into many facets of our lives, it is critical to involve many different disciplines [3]. With the rapid growth of 

AI, its integration into nutrition holds considerable promise to improve individual nutritional results and optimize dietary 

recommendations [2]. 

Artificial intelligence (AI) is now widely used with constant breakthroughs in science and technology, generating a 

major transformation in human society [15]. Artificial intelligence (AI) has increasing applications in both medicine and 

biomedical sciences, focusing on medical diagnostics, risk prediction of illness development, support of therapeutic 

procedures, among other issues [12]. Solving these challenges may prove to be worth- while as it will allow for ML models 

to become more widespread in use as well as be able to fit in various clinical workflows. Being able to not only compare 

models across different clinical use cases but also improve transparency will allow for easy integration into various health 

care systems [3]. 

Artificial intelligence (AI) is expected to provide diet-planning solutions via automatic and effective application of 

professional knowledge, addressing the complexity of optimal diet design [4]. Artificial intelligence (AI) may help the 

innovation process by delivering insights and recommendations based on data analysis [15].  

Improved clinical operation efficiency, disease and therapy monitoring, faster provider workflow, increased diagnostic 

accuracy, accurate procedures, and, eventually, better patient outcomes have all been made possible by this development in 

artificial intelligence (AI) technology [17]. Patterns found in voice and video data may be used by AI-driven algorithms to 

produce recommendations for diagnosis and therapy. By using these algorithms, a wide range of patient data may be 

accessed, which may result in earlier and more accurate diagnosis and treatment [18].  

Particularly noteworthy are artificial intelligence (AI) and its variants, which offer instruments and algorithms for more 

precise and efficient analysis of big information [16]. Enhancing food security may also be greatly aided by the use of 

smart agricultural techniques [1]. Recent years have seen a sharp expansion in the use of artificial intelligence (AI) in the 

agriculture industry due to its alleged benefits in terms of higher output, more accuracy, and better financial results [19].  

 

Figure 1: Key domains of artificial intelligence [12] 
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2.2 Mobile Health (mHealth) Plartforms and AI  

mHealth platforms might be widely adopted in this digital age, especially by young people with high levels of 

computer literacy [8]. The possibility of combining computer vision models with nutritional APIs to produce a useful tool 

for food recognition and nutritional analysis is demonstrated by mHealth platforms [14]. Chatbots help with diagnosis, 

treatment, monitoring, support, and health promotion in the medical field [25]. In fact, implementing AI in mHealth apps 

has the potential to significantly help people and medical professionals avoid and treat chronic illnesses in a person-

centered way (Figure 2) [20]. Databases and data may be managed with machine learning techniques. Wearable 

technology, dietary questionnaires, and food diaries can all provide useful information about a user's dietary practices [2]. 

Artificial intelligence (AI) chatbots serve as virtual nutrition coaches by offering individualized advice, responding to 

inquiries, and providing encouragement.  

Additionally, emails can be tailored more quickly and precisely using ML models than with a human. Chatbots can 

increase the effectiveness of service delivery [17]. Chatbots and virtual assistants driven by artificial intelligence (AI) can 

interact with patients, remind them, and offer tailored support to help them change their lifestyles and take their 

medications as prescribed, improving treatment results [26]. Deep learning has a number of benefits for bettering diets, 

including as increased scalability, accuracy, and customisation. These advantages are essential for tackling the intricate and 

varied aspects of eating patterns and how they affect health [28]. 

Long-term productivity and environmental preservation are ensured by incorporating Artificial Intelligence (AI) into 

farming, which makes it more sustainable, efficient, and climate-variable. This development in technology helps farmers 

make data-driven choices that support sustainable farming methods [19], [21].  

In order to deliver personalized nutrition advice that is in line with WHO (World Health Organization) recommendations 

for balanced diets and healthy lives, AI algorithms examine user data such as food habits, health problems, and 

preferences. Prior to deployment, the WHO offers guidance for culturally adapting iSupport contents to the local language, 

culture, and setting [27].  

 

 

Figure 2:Conceptual block diagram of mHealth app function [20]. 

In the realm of nutrition and dietetics, there is also worry that Artificial Intelligence (AI) technologies could lead to the 

partial replacement of dietitians. However, rather than replacing medical experts, this should primarily be seen as a shift in 

the way dietitians and their customers communicate. Indeed, dietitians may employ and/or deliver a variety of Artificial 

Intelligence (AI) protocols [12]. To guarantee the efficacy and equity of predictive algorithms across a range of 

populations, especially marginalized groups, efforts must be made to enable digital health for equity [8]. 

In order to enhance patient experiences and give them the ability to actively participate in medicine decisions 

incorporating artificial intelligence (AI), more individualized treatment plans and patient engagement studies can be 

developed using AI. Artificial Intelligence (AI) applications have grown since the advent of machine learning (ML) and 

deep learning (DL), allowing individualized medicine instead of depending only on algorithms [17]. Artificial Intelligence 

(AI) and digital technology are promising instruments for managing nutrition evaluation, preventing disease, and 

promoting health [2]. 

Users from various geographic locations and socioeconomic backgrounds can access real-time nutritional suggestions 

and intake monitoring through mobile applications and wearable technology with deep learning algorithms [28].  

In order to create a customized diet plan and enhance nutritional interventions, artificial intelligence (AI) algorithms can 

evaluate and give information on genetic data, food patterns, personal preferences, health issues, and individual goals [13]. 

A key component of nutrition research is the evaluation of nutrient intake, and artificial intelligence (AI) methods help to 
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improve the accuracy and effectiveness of this procedure. Artificial intelligence also has an impact on the monitoring and 

diagnosis of disorders linked to diet. Studies that are included show how diagnostic models for diseases like obesity, 

metabolic abnormalities, and malnutrition have been developed [2]. 

Greater cooperation between various healthcare services offered to a single patient is made possible by artificial 

intelligence (AI). Artificial Intelligence (AI) may be a helpful tool for patients, helping with patient education, encouraging 

drug adherence, and giving instructions on when and how to take medications [17]. By boosting individualized learning 

experiences, raising educational standards, and increasing access to high-quality education globally, artificial intelligence 

(AI) holds the potential to completely transform the educational landscape [22]. The educational media/kits that designed 

in the form of teacher guide book, folding cards, game cards, and parent leaflets, and the desired outcome from the 

adoption of this type of module at the first phase are raising the awareness, knowledge, and behavior of the schoolchildren 

[23]. A human-centered Artificial Intelligence (AI) strategy, which leverages digital citizen science to integrate the 

different needs and lived experiences of children, will be vital in creating more personalized, equitable, and effective 

mental health prediction tools [8]. If sustained, AI has the potential to greatly enhance dietary outcomes and contribute to 

global health and wellness goals [4]. Social media chatbots exhibit special potential as a modality for easily accessible, 

effective, and reasonably priced educational micro-interventions. Micro-interventions have demonstrated promise as a 

platform for quick, customized resource distribution, but they have not been thoroughly studied as a means of providing 

standardized health or dietary education [25].  

Clinical trials and observational research have historically been the mainstays of the nutrition sector, but the 

introduction of artificial intelligence (AI) has replaced both methods [2]. Including nutrition-related subjects in primary 

school curricula through an interactive nutrition education program should help students learn about nutrition in a variety 

of ways and indirectly encourage the development of healthy eating habits [23], [24]. Additionally, the creation and 

application of AI systems as well as the evaluation of different food picture recognition platforms highlight how 

trustworthy these technologies are for dietary assessment [2].  

The health-related services provided by mHealth platforms frequently correspond with the Essential Public Health 

Services Framework, encompassing important public health tasks such as monitoring, diagnosis, education, and evaluation, 

addressing both individual and population-level health requirements [8]. The combination of mobile applications and new 

artificial intelligence technologies in the field of nutrition has resulted in breakthroughs in information management. This 

has mostly resulted in a streamlining of care operations and, more importantly, a reduction in errors in data collecting [13].  

Implementing the results of AI algorithms is a huge difficulty. However, if appropriately implemented, patient outcomes 

improve, healthcare expenses decrease, and favorable health outcomes can be attained [12]. Mobile AI-based applications 

are effective in analyzing nutrient intake, showing the feasibility and reliability of incorporating AI technology into 

multiple settings in nutrition research [2]. The combination of AI with other emerging technologies, such as wearables and 

blockchain, opens up new opportunities for better nutritional therapies. Wearable technologies that monitor real-time 

health data can provide more accurate and timely nutritional advice. Blockchain technology can boost data security and 

transparency in nutrition research [28]. 

Patients benefit from health information technologies including telemonitoring, mobile health apps, and wireless 

monitoring equipment. Monitoring data, disease information, symptom diaries, medication logs, reminders, food diaries, 

and communication tools [17]. Medical practitioners require extensive training in the usage of AI tools in order to foster a 

collaborative partnership between Artificial Intelligence (AI) and human efforts to improve patient care. This can be 

accomplished by investing time and resources in training programs and the deployment phase of Artificial Intelligence (AI) 

[3]. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Artificial intelligence and diet [20].   
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AI-based mHealth apps can be utilized for remote monitoring of persons affected by chronic diseases, lowering cost, 

time to diagnosis, and enhancing healthcare delivery (Figure 3) [20]. Given an effective dietary evaluation and the health 

risks connected with nutritional intake, Artificial Intelligence (AI) can help predict individualized recommendations and 

dietary programs for well-being. Personalized recommendations include the user's needs and dietary restrictions [2].  

Predictive artificial intelligence (AI) has the potential to improve precision prevention by evaluating data acquired 

through mobile health platforms to forecast mental health symptoms. Predictive Artificial Intelligence (AI) technologies, 

such as machine learning, can forecast future results more accurately than traditional statistical methods, which assess 

connections between predictors and outcomes [12]. Youth mental health issues can be prevented in part by mobile health 

(mHealth) platforms, which provide a variety of health-related services through mobile digital devices (Figure 2) [8].  

Wearable technology and smartphone apps that track vitals including blood pressure, heart rate, blood sugar, and 

calories burned in real-time are common examples of nutritional artificial intelligence technologies [4]. Through the use of 

mobile apps for individualized nutrition, the integration of wirelessly connected devices for data provision has the potential 

to help people adopt healthier lifestyles [6]. Through food tracking, nutrient composition analysis, and dietary goal-setting, 

people can use these technologies to increase their nutritional intake, which is a huge benefit. When combined with other 

digital assistive technologies, mobile nutritional management apps have shown promise and are emerging as a useful tool 

for managing illnesses [13]. The WHO created i-Support, an evidence-based digital training intervention, to help and 

educate unpaid caregivers of individuals with dementia [27]. 

A web program called NutrifyAI provides an intuitive user interface that makes it easy for people to incorporate 

nutritional tracking into their daily routines. Users only need to take a picture of their food, which the app will analyze to 

determine what foods are in it [14]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

Figure 4: Nutrify Ai’s Detection Confidence Score Histogram 

A bimodal distribution with peaks at 0.2 and 0.8 is revealed by the histogram. This suggests that the model frequently 

either was somewhat uncertain or had high confidence in its predictions (Figure 4) [14]. 

3. SUMMARY OF FINDINGS 

The combination of nutrition education and artificial intelligence (AI) offers a game-changing chance to combat the 

worldwide problem of malnutrition and encourage better eating practices. The potential of AI-powered platforms to 

transform how people interact with and learn about nutrition has been examined in this paper, in keeping with the World 

Health Organization's (WHO) established guidelines and recommendations. Despite their value, traditional nutrition 

education approaches frequently have limits in terms of their reach, customisation, and capacity to promote long-lasting 

behaviour change. AI provides a compelling answer by making it possible to create experiences that are personalized, data-

driven, and interactive, meeting the needs and preferences of each individual. 

AI-powered platforms provide several major benefits. First, they allow for individualized suggestions based on an 

individual's dietary habits, health issues, genetic predispositions, and lifestyle preferences. By evaluating user data using 

advanced algorithms, these platforms may deliver individualized advice that is consistent with WHO dietary standards for 

certain populations and health problems. This level of customisation is critical for increasing adherence and making 

significant nutritional improvements. Second, AI boosts engagement with interactive elements like gamification, virtual 
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coaches (chatbots), and personalized feedback. These aspects make learning about nutrition more pleasurable and engaging, 

boosting the chances of long-term habit change. Third, AI simplifies data analysis and progress tracking, allowing users to 

track their dietary intake, identify areas for improvement, and receive data-driven feedback on their progress. This 

feedback loop is critical for reinforcing positive improvements and remaining motivated. Finally, AI can customize 

instructional content and delivery methods to meet individual learning styles and preferences, resulting in a more effective 

and interesting learning experience. 

  The alignment of these platforms with WHO standards is crucial to their potential impact. AI-powered systems that 

incorporate WHO recommendations for balanced diets, particular nutrient intakes, and healthy dietary patterns can 

reinforce evidence-based habits and help to meet global nutrition targets. Platforms, for example, can be set to prioritize 

WHO guidelines for lowering sugar intake, boosting fruit and vegetable consumption, and supporting breastfeeding, 

ensuring that users receive advice that is aligned with global health goals. 

However, integrating AI into nutrition instruction raises several obstacles. Data privacy and security are critical 

considerations since these platforms collect and analyse sensitive personal information. Robust data protection mechanisms 

and transparent data usage regulations are required to retain user trust and ensure ethical data management. Another 

concern is the possibility of algorithmic bias, which can result in unequal or unfair outcomes for specific populations. AI 

algorithms must be carefully designed and validated to reduce bias and promote fair access to good nutrition education. 

Accessibility is also an important factor because these platforms rely on technology and digital literacy.  

It is imperative to endeavour to close the digital gap and guarantee that these resources are available to all groups, 

irrespective of their financial situation or level of technological expertise. Furthermore, to guarantee the precision and 

efficacy of these platforms, strict validation and evidence-based content are necessary. 

A number of fascinating advancements are anticipated in the future. Real-time data collection and even more 

individualized feedback may be made possible by the combination of AI with wearable technology and other sensor 

technologies. Deep learning and natural language processing are two examples of advanced AI approaches that can further 

expand these platforms' capabilities, enabling more complex user data analysis and more organic and interesting 

interactions. To overcome the current obstacles and completely utilize AI in nutrition education, more study and 

development are required. 

 

4.  CONCLUSION 

In conclusion, AI-powered platforms have enormous potential to revolutionize nutrition education and encourage better 

eating practices globally. These platforms can help people make better food choices and enhance their general health by 

providing individualized, interactive, and data-driven experiences that are in line with WHO recommendations. To 

guarantee the moral and just application of these technologies, it is imperative to address the issues of data privacy, 

algorithmic bias, and accessibility. AI has the potential to significantly contribute to reaching global nutrition targets and 

enhancing public health globally with further study, development, and cautious application. 
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