
Intelligence (AI) and machine Learning (ML) offers a promising
solution by modeling complex interactions among relevant factors.
This systematic review explores the AI techniques utilized to un-
cover causal relationships in public health applications.
Methods: A literature search was conducted in Pubmed, Web of
Science, and Scopus, employing the following search strategy:
(Causalit�[Title/abstract] OR Causation�[Title/abstract] OR Causal
[Title/abstract]) AND (‘Machine Learning’[Title/abstract] OR “Deep
Learning” [Title/abstract] OR ‘Artificial Intelligence’ [Title/abstract]
OR Algorithm� [Title/abstract]). The search aimed to identify stud-
ies encompassing causal inference techniques utilizing ML and AI
methodologies in public health.
Results: From a total of 28,230 articles published up to August 2023,
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The interest in Large Languages Models (LLMs) has been rapidly
evolving over the last years, boosting concerns about their potential
to improve the efficiency and effectiveness of clinical, educational
and research work in medicine. In this study, we aimed to test the
performance of MEDITRON, a recently released suite of open-
source LLMs with 7B parameters adapted to the medical domain,
on a small sample of human nutrition queries. To facilitate our
assessment, we curated a specialized dataset comprising a diverse
range of human nutrition-related queries, which have been manually
collected from various medical databases and nutrition exams. The
dataset was adapted for the scope of our analysis to encompass
variations in language complexity, query types, and semantic nuan-
ces commonly encountered in real-world settings. Additionally, to
ensure a standardized and clinically relevant context for our evalua-
tions, we engineered a specialized prompt designed to mimic inter-
actions with a highly esteemed physician specializing in nutrition,
food science, and diet-related disorders. The prompt guided the
generation of nutrition-related queries in a structured format, ena-
bling MEDITRON to provide responses consistent with the latest
advancements in medical research. Our preliminary findings

revealed promising capabilities of MEDITRON in understanding
medical language, providing contextually appropriate responses to
several human nutrition related questions. Through this study, we
add valuable insights to the ongoing discussion around the deploy-
ment of LLMs in public health, highlighting their potential to im-
prove access to essential human nutrition literacy.
Key messages:
• Design of LLMs tools holds the potential to improve healthcare in
clinical, research and education applications.

• Further evidence is needed to foster their actual integration in real
world settings.
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definition that might help clarify evaluation criteria, increase the
number of financing approvals but also empower patients while
reducing the role of health workforce in their application. BE and
NL regulations necessitate involvement of health workers, thus
addressing structurally different applications.
Key messages:
• Drawing lessons for DHT regulations across countries needs to
address differences in national definitions and evaluation criteria.

• A standardization system for DHT may help to speed utilization of
effective tools and clarify evaluation requirements.
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In the digital era, health literacy is crucial for informed health deci-
sions and outcomes. This systematic review evaluates the effectiveness
of digital health interventions (DHIs) in enhancing health literacy, as
defined by the World Health Organization. We included a variety of
studies, such as cross-sectional studies, surveys, and case reports,
focusing on interventions like mobile health apps, online platforms,
and telehealth services. Our search, adhering to PRISMA guidelines,
spanned databases like PubMed, IEEE, and ACM, covering publica-
tions from 2013 to 2023. From 1,029 initial articles, 58 met our in-
clusion criteria after rigorous screening and duplicates removal. Our
findings highlight that DHIs, including multimedia tools and remote
sessions, significantly bolster health literacy across diverse popula-
tions. However, the impact varies due to the digital divide, influenced
by factors like age and socioeconomic status. This review underscores
the potential of DHIs in public health and the necessity to address
accessibility to reduce health disparities. The full synthesis of data and
methodological details will be discussed in the presentation, aiming to
guide future digital health strategies and policies.
Key messages:
• Digital Interventions Enhance Health Literacy Across Diverse
Populations.

• Addressing the Digital Divide to Ensure Equitable Access to
Health Benefits.
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Multi-objective Symbolic Regression for Clinician-in-the-
loop Machine Learning algorithms

and compare it with state-of-the-art methodologies.
Methods: This is a retrospective study based on the admission data
of 22576 patients routinely collected by the intensive care units
(ICU) of Guy’s and St. Thomas’ NHS Foundation Trust in central
London between April 1st, 2008, and December 31st, 2022. Patient-
level data was used, including blood tests, urine tests, medical his-
tory, signs, symptoms, and common clinical scores. The outcome
was modelled as a binary classification; four experiments were exe-
cuted predicting mortality at 7 days (4.5% of patients), 30 days
(10.2%), 6 months (17.4%) and 12 months (21.2%). A random
train-test split of 80/20% ratio was performed. Clinician-in-the-
loop approach used a Multi-objective Symbolic Regression algo-
rithm bespoke designed to also optimize for the F1-score.
Results: For all four experiments, MOSR outperformed all other
available ML algorithms providing significantly higher F1-scores

and AUC. This makes MOSR the most competitive algorithm, par-
ticularly for imbalanced datasets such as typical ICU admission data.
Conclusions: We have demonstrated how ML algorithms designed
for a clinician-in-the-loop approach outperform standard off-the-
shelf alternatives and note the role of the application environment
and clinical knowledge in the training itself enhancing the model
performance. We therefore champion the adoption of approaches
that, like MOSR, enable clinical input also in shaping the train-
ing behaviour.
Key messages:
• The input of clinical knowledge and understanding of the appli-
cation domain dynamics are crucial for ML development
in healthcare.

• In Health Data Science we need ML algorithms like MOSR capable
of receiving clinical input also in shaping the training behaviour.
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tests as the gold standard for allergy diagnostics, yet these tests are
still manually assessed. General practitioners lack the time and tools,
leading them to focus on treating the symptoms without addressing
the causes.
Description of the problem: Symptomatic treatment of allergy can
lead to the development of asthma in 30-40% of patients, increasing

and causing lost productivity. The shortage of aller-
this issue in many countries.

conducted by the Military Institute of Medicine in
with a company producing automated al-

explored a solution for allergy diagnostics,
process from the patient’s initial visit to desen-

The solution uses AI algorithms to reusable exist-
and analyze patient history, correlate symptoms,
allergen exposure, streamlining diagnostics and
at high risk undergo a computer-assisted inter-
allergen panels. The only manual step is applying
skin, after which AI performs the reading

Clinical trials involving around 300 patients demonstrated high sen-
sitivity and specificity, along with significant time savings for aller-
gists and other medical staff, averaging 40minutes per patient. The
HTA evidence base will be ready by the end of this year.
Lessons: The integration of this AI-supported diagnostic method
can eliminate bottlenecks in allergy diagnostics, improving health
outcomes and reducing healthcare costs. However, its effectiveness
depends on having at least few years of patient treatment data avail-
able. Without access to patient data, the method can be used in part
to objectify PRICK test readings.
Key messages:
• AI-supported diagnostics streamline allergy testing, reducing time
and costs in the healthcare system.

• The most accurate technique currently available for the automated
reading of test results is that which evaluates the response to an
allergen in the dermis in two spectra.
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