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• The quest for healthy diets and for effective population interventions topped by issues of
accuracy in dietary measurements (causality) are big challenges for the scientific
community and for the policy-makers in several “health-in-all” sectors.

• Dietary risk factors significantly contribute to global mortality and morbidity rates and are a
leading cause of many chronic conditions, including obesity, NCDs, mental-health issues and
poor dental health (Micha et. al., 2017).

• NCDs tend to be of long duration and are the result of a combination of genetic, 
physiological, environmental and behavioral factors (Branca, 2019).

• main types: CVD, cancers, chronic respiratory diseases and diabetes.

Public health nutrition  
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Poor diet, as defined by a cluster of dietary risks, is the leading cause of death and is the first or second 

biggest contributor to NCD disease burden in all six WHO regions (Branca, 2019).
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Of these dietary risks, the biggest contributors to the GBD in 2017 were diets that  are low in whole grains, 

high in sodium, or low in fruits, nuts and seeds, or vegetables. Additionally, there is an effect of higher body 

mass index on disease outcomes (Branca, 2019).
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GBD 2015 Obesity Collaborators et. al., 2017
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• Technological developments offer opportunities in public health promotion and
prevention via capturing, processing, storage and exchange of information.

Technologies as a health promotion resource  

Technology trends

Artificial Intelligence in Healthcare

Integrating Data and Predictive Analysis

Technology in Mental Health

Remote Patient Monitoring & Virtual Care

Digital Therapeutics

Wearables in Healthcare

Organ Care Technology & Bioprinting

Cancer Immunotherapy

Augmented & Virtual Reality in Healthcare
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• Rapid advances in health technologies, computing power and the capture and analysis of
“big data” are enabling a new era in nutrition research and NCD prevention management.

• with challenges come opportunities that support public health actions to shift diets and lifestyles towards
healthier and more sustainable models.

• UN System Standing Committee on Nutrition’s (UNSCN) report ”Nutrition in a Digital World
2020”

• digital technologies are important tools that can help to transform food systems and assist in the design
and delivery of food and nutrition measures i.e. digital technologies and their applications, including
mobile phone, artificial and interactive eLearning (UNSCN Nutrition, 2020).

Technologies as a health promotion resource  
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Technology trends

 Pro-biomics: Omics Technologies to Unravel the Role of Probiotics 

in Health and Disease

Gut Microbiota–Informed Precision Nutrition in the Generally 

Healthy Individual: Are We There Yet?

A Machine Learning Approach to Predict the Added-Sugar Content 

of Packaged Foods,

Emergence of the Obesity Epidemic: 6-Decade Visualization with 

Humanoid Avatars

https://nutrition.org/latest-digital-technologies-fuel-new-discoveries-

in-nutrition/ 
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• As technologies have advanced, so has the development of new tools to measure diet
and other lifestyle factors i.e. physical activity, sleep, sedentary behaviors.

• Nutritional epidemiology

Reduce/minimize measurements error in the measurement of diet and physical
activity

technology-assisted dietary assessment

Effective public health interventions

Technologies in nutritional epidemiology 
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The quality of outputs depends on the quality of inputs 

=

Biased data will result in biased outcomes 

Technology-assisted dietary assessment

• Application of computer, internet, telecommunication and imaging technologies with
the aim to improve the accuracy of the assessment and compliance of the participants
(MRC-DAPA Measurement Toolkit).

preferred method of reporting diet by adolescents and adults over traditional
methods.
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• Dietary assessment with innovative technologies is based on electronic recording of
foods and drinks consumed and is categorized, based on the type of technology used, as
computerised/smartphone app
 versions of traditional subjective pen/paper methods,
 that capture additional raw data over.

• Ability of computerized/smartphone apps that capture additional raw data to overcome
the inherent limitations of traditional methods (FFQ and 24hr recall) such as:
Limited accuracy,
Participant’s and researcher’s burden related to dietary assessment and data entry,
Dependency on participant’s memory, ability, and perception of social desirability to

accurately and precisely describe dietary consumption.
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Eldridge et. al., 2018

 Validation studies for 19

of new technology tools

(representing 25

individual validation

comparisons).

 18 of the 25 individual

comparisons were

within 250 kJ (60 kcal)

range of each other

when comparing the

tool and the traditional

method.
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goFOOD is an Android system that supports both 

images and video as an input to automatically 

determine the type, volume, calories, and 

macronutrient content (carbohydrates, fat, and 

protein) of a meal by using AI and computer vision–

based analysis of images acquired by the users’ 

smartphones (Vasiloglou et. al., 2021)
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Artificial intelligence-based smartphone app to 

automatically assess the user’s Mediterranean Diet 

Adherence (MDA)
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• MDiet-focused digital interventions to determine efficacy, best practices, and
potential limitations.
10 interventions were delivered online, and 5 were delivered via smartphone using an app.
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• Schoolchildren are at high risk of being overweight and obese when they follow an
unhealthy dietary pattern, have a sedentary lifestyle and do not participate in sports
persistent global trends towards unhealthy dietary patterns, low physical activity and and high sedentary

behaviors.

 important determinants in the prevention and treatment of childhood obesity and early metabolic risk
factors => policy actions

Childhood Obesity Prevention

• The prevalence of obesity in children and young people has reached dramatic
dimensions worldwide and remains one of the most challenging public health problems
in developed and in developing countries.
39 million children under the age of 5 were overweight or obese in 2020 and 340 million children and

adolescents aged 5-19 were overweight or obese in 2016.
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Emerging technologies in nutrition education and intervention

• Emerging technologies could be used to target and change unhealthy
behaviors and could be used to prevent obesity from reaching a wide
audience.

Web-based technologies for nutrition education and interventions,

Mobile technologies for nutrition education and interventions,

Wearable sensor technology for nutrition education and interventions,

Virtual reality technologies for nutrition education and interventions.

23
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Digital technology-based education and research 

• Research on technology-based behavior change for childhood obesity prevention
provides opportunities:

• to overcome the barrier of inadequate training in effective nutrition counseling.
• to improve nutrition education and research.

• Points addressed in digital technology-based education and research
• technology (the type of technology-based tool that is used to change a behavior, that is, a

digital device),
• behavioral targets (includes behaviors that are targeted for change, for example, diet,

sedentary behavior, mental health, or physical activity),
• theories/models of behavior change used to guide the design and development of the

intervention,
• behavioral change framework for the formation of healthy behaviors.

24
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ToyBox-study (Multifactorial evidence based approach using behavioural models in

understanding and promoting fun, healthy food, play and policy for the prevention of

obesity in early childhood) brings together a multidisciplinary team of researchers

from 10 countries across Europe aiming to build and evaluate a cost-effective

kindergarten-based, family-involved intervention scheme to prevent obesity in early

childhood, which could potentially be expanded on a pan-European scale.
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Int J Behav Nutr Phys Act. 2014 Mar 14;11(1):38.
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The multi-centre IDEFICS project consisted of two elements:

• Prospective cohort study in a large diverse sample of children to examine the causes of

diet- and lifestyle-related diseases and disorders with a strong focus on overweight and

obesity.

• A cohort of 16 224 children aged 2–9 years from eight European countries (Sweden,

Germany, Hungary, Italy, Cyprus, Spain, Belgium and Estonia) participated at the first

population-based survey of the IDEFICS study.

• Development, implementation and evaluation of a community-oriented intervention

programm for primary prevention of obesity in a controlled study design to examine

feasibility, effectiveness and sustainability of a coherent set of intervention modules

addressing diet, physical activity and coping with stress.
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Hebestreit A, Wolters M, Jilani H, 

Eiben G, Pala V, on behalf of the 

IDEFICS and I.Family consortia. 

Web-based 24-hour dietary recall: 

the SACANA program (Bammann et. al., 

2019)

Konstabel et al., (2014) 

Objectively measured physical 

activity in European children: the 

IDEFICS study. Int J Obes (Lond). 

38 Suppl 2:S135-43.
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• Mobile health (mHealth) apps in dietetic practice to support the delivery of nutrition care in
medical nutrition therapy (Chen & Allman-Farinelli 2019).

Technologies in Clinical Dietetic Practice

Challenges in personalized nutrition (Kim & Seo 2021)
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There are barriers including policy & regulation, data safety, interoperability, evidence-base to address for wider adoption in primary 
and secondary care.BP, blood pressure; ECG, electrocardiogram; PREM, patient-reported experience measures; PROM, patient-
reported outcome measures. mHealth:mobile Health care; eHealth; internet based Health care (Kim & Seo 2021)

.
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• Development of technologies is driven by technological progress and less by evidence-based and
evidence-oriented research,

• Knowledge-gap on successful technology integration into practice/research and of the long-term
effectiveness and sustainability of such integration,

• Lack of high-quality evidence, and a lack of discussion of undesirable effects and side effects,

• Use and application comes with limitations, errors and acceptability varies across population
groups with variable computer literacy, age, health, and sociodemographic status

Limitations and Drawbacks
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• Issues regarding

expertise to develop software

secure infrastructure and funding

food composition database

privacy control

appropriate use of data including secondary usage beyond the original research aim

widespread accessibility and affordability to minimize the exacerbation of social
inequities

Limitations and Drawbacks
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• Potential for new technologies to widen inequities, both between and within countries,
through uneven access to the technology and use of biased data (Perry & Mittelmark 2006).

• Considerations for digital divide in nutrition counseling (UNSCN Nutrition, 2020)

• Knowledge gaps and varying degrees of digital literacy among beneficiaries, nutrition practitioners and
policymakers,

• Political, regulatory and budgetary support and inadequate infrastructure,

• Misinformation and disinformation on food and nutrition over the internet is a major concern especially
when targeted at children and young people,

• Digital technology does not replace the emotional support and reassurance of human interaction.

Aspects of inequity and bioethics, technologies and in population 
nutrition and health promotion
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Ecological system view of enabling digital health promotion 

(Koh et. al., 2021).
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Digital safety, quality, and equity in nutrition and digital 
technology 

• Robust validation to ensure safety and efficacy, ideally in the form of RCTs,
and selection of appropriate outcome indicators.
Active involvement of the participants to ensure relevance, acceptability, and ethics of all

new technologies in these domains.

• Study design should anticipate and address the (likely and actual) limitations
of the digital technologies and should inform and facilitate clinical practice to
improve the quality, efficiency, and personalisation of care.

• Should empower patients and communities to achieve better health.

• Scientist and healthcare stakeholders should mitigate for, the fact that digital
technologies are likely to reflect the prejudices and biases that exist in the
minds of their designers and wider society.

35
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