
Results: An integrated pathway across primary and secondary care
was defined, based on the active patient in-Hospital recruitment and
vaccination and enhanced by a Clinical Decision Support System rely-
ing on a digital algorithm to identify eligible patients. Assuming an
increase of influenza vaccination coverage from the current rate of 60%
(scenario 1) to 65% (scenario 2) in� 65 years population in the Lazio
region thanks to the pathway implementation, an increase of 8% in
avoided influenza cases, influenza- or pneumonia-related hospitaliza-
tions and influenza-related outpatient visits was estimated with a rela-
tive increase in savings for hospitalizations and outpatients visits of up
2,367,310 euros. Setting the vaccination coverage at 70% (scenario 3),
an increase of 16% in avoided influenza cases, hospitalizations and
outpatient visits was estimated with a relative increase in savings for
hospitalizations and outpatients’ visits of up to 4,833,259 euros.
Conclusions: Alongside offering a predictive estimate of the relevant
pathway’s potential impact, both epidemiological and economic, this
project, with its robust methodology, may serve as a scalable and
transferable model for enhancing vaccination coverage at national
and international level.
Key messages:
• The proposed pathway, offering the option of receiving flu vac-
cination within the Hospital, supports the paradigm shift towards
primary prevention pathways in secondary care settings.

• Another relevant aspect of the integrated pathway is the adoption
of an Artificial Intelligence tool to identify suitable patients and
improve their recruitment and adherence to vaccination.
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Machine Learning techniques for predicting inpatient
probability and LOS from EU Injury Database

Background: Unlike statistical inference Machine Learning (ML)
makes repeatable predictions without prior assumptions about the
underlying relationships among variables. The Full Data Set (FDS)
of the EU-IDB (European Injury DataBase) consent to explore risk
of hospitalization due to injuries using many predictors. The Length
Of Stay of patients in hospital (LOS) is a relevant proxy of complex-
ity of treatment and resources consumption.
Methods: The IDB-FDS provides more than 3.800.000 ED records, in
years 2008-19 for 19 Countries. LASSO (Least Absolute Shrinkage and
Selection Operator) cross-validated linearized regression technique (lin-
ear for LOS) was used for variable selection and parameter regulariza-
tion. Inpatients are those admitted or transferred to hospital. Days of
hospitalization were used for LOS. A cross-validated Generalized Linear
Model was performed on 5 folds randomly sampled assigning 80% of
records to training and 20% to testing samples.
Results: The strongest predictors of hospital admission risk, selected by
the model were in order of importance: EUROCOST-39 diagnoses
categories, Age Group, Intent, Mechanism Of Injury, Activity When
Injured, Transport Injury Event, Sex Of Patient, Place Of Occurrence.
EUROCOST-39 represents 61,9% of explained variability and age group
19,4%. The strongest predictors of LOS were substantially the same:
EUROCOST-39 86,2% of explained variability and age group 8,6%.
Conclusions: The main part of variability in the ML model is
explained by diagnoses reclassified according to a disability standard-
ization method. For instance, in the maximum training sample risk of
hospitalization ranges from odd 0,76% for hand/fingers sprain up to
154,02% for brain concussion. In the median sample LOS ranges from
0,45 days for strain of hand/fingers up to 11,65 for multi-trauma. A

combination of more disabling injury, older age and mechanism of
injury (i.e. threat to breathing) increases enormously the risk of hos-
pitalization and LOS.
Key messages:
• Machine Learning techniques applied on EU-IDB can provide iden-
tification of relevant risk factors of hospital admission from injuries
for targeting preventive measures and organizing health care.

• Artificial Intelligence consents to analyse big amount of data as
dimension or analytical detail of information for identifying pat-
terns and predictors of specific indicators for injuries or diseases.
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Background: Metabolic syndrome (MS), a cluster of interconnected
risk factors for cardiovascular disease and type 2 diabetes, poses a
significant health burden globally. In Tunisia, amidst an ongoing
epidemiological transition, the prevalence of MS presents a growing
concern. Our study aimed to identify the potential risk factors of MS
and propose better machine learning (ML) based models for pre-
dicting MS among Tunisian adults.
Methods: Data was sourced from the Tunisian Health Examination
Survey THES-2016, encompassing individuals aged 20 years and
older. MS was defined based on the criteria set by the
International Diabetes Federation. Logistic regression (LR) was
employed to determine risk factors for MS. Adjusted odds ratios
(aOR) and 95% confidence intervals (CI) were calculated. Five ML
algorithms (Naïve Bayes, Support Vector Machine (SVM), Artificial
Neural Network (ANN), AdaBoost, and Random Forest (RF)) were
utilized to predict MS. Performance evaluation was conducted using
accuracy, precision, recall, and area under the curve (AUC) metrics.
Results: Among the 8908 participants, the prevalence of MS was
32.8% (95% CI: 31.4% - 34.6%). LR identified age group 60-69 years
(aOR: 18.5, 95% CI: 16.9-19.9, p< 0.001), female sex (aOR: 1.7, 95%
CI: 1.2-1.9), sedentariness (aOR: 1.6, 95% CI: 1.5-1.8) and low educa-
tion level (aOR: 1.2, 95% CI: 1.1-1.4) as significant factors associated
with MS. Among ML models tested, AdaBoost had the highest accur-
acy (89.8%), followed by SVM (89.6%). Naïve Bayes had the highest
Recall (98.1%) and the most performant AUC (91.4%), while RF had
the highest Precision (70.8%). The ANN had an accuracy of 89%, a
precision of 70.4%, a recall of 78.7% and an AUC of 85.1%.
Conclusions: Our study highlighted the effectiveness of ML algo-
rithms like AdaBoost and SVM in predicting MS among Tunisian
adults, offering potential as early detection tools. However, further
validation with larger datasets is necessary to solidify their utility in
healthcare settings.
Key messages:
• Metabolic syndrome, a complex of cardiovascular risk factors,
presents a substantial global public health challenge and is par-
ticularly pronounced in Tunisia.

• Machine learning algorithms, notably AdaBoost and Support
Vector Machine, demonstrate promise in forecasting and address-
ing metabolic syndrome.in Tunisian adults.
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