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Infectious disease dynamics



The influence of weather changed during the pandemic



What might be driving infections then?

Varela-Lasheras, I., Perfeito, L., Mesquita, S., & Gonçalves-Sá, J. (2023). The effects of weather and mobility on respiratory viruses dynamics before and during the COVID-19 pandemic in the USA 
and Canada. PLOS Digital Health, 2(12), e0000405.



What did we learn?
Seasonality in respiratory disease is not driven by weather alone

During the Covid-19 pandemic (masks, confinements, changes in behaviour, 
etc.), the movement of people may have been the limiting factor



(Re)using electronic health records to gain insights into 
public health

Designed for multiple purposes:
Financial, medical care, human resources, etc.



How is disease incidence estimated?
Notifiable diseases like the flu, measles, yellow fever, HIV- All diagnosis are reported and stored centrally at 

the state or country level

Non-notifiable diseases like diabetes, asthma, depression - Incidence is estimated from surveys, which can 

be costly, incomplete, biased



Electronic prescriptions
● Designed to 

○ Inform the patients of their therapy - what, when, how;

○ Control the sale of medical substances;

○ Keep track of costs with medication.

● Useful to
○ Describe the prescribing habits of MDs;

○ Assess the health status of the population.



In Portugal
● Electronic prescriptions introduced in 2011;

● By 2017, 97% of all prescriptions were electronic;

● PEM is managed by SPMS and includes all medical prescriptions of regulated drugs, including 

the private sector



Data and Methods
● The Data

○ Pseudo-Anonymized medical prescriptions 2017-2019

○ Only substance name, grouped by patient

● The method
○ Embeddings model - Word2vec - to infer distance between substances

○ Reciprocal clustering algorithm



Word2vec





Word2vec applied to prescribed drugs





Prescription space



We developed a method able to identify co-prescribed drugs, which are 
associated with specific diseases

Now we are developing networks on diseases

Tiago Miranda (BSc in Physics 
Engineering, MSc in Engineering 
and Data Science



The diffusion of information on social media



Time is not linear in social media



Model of information cascade growth



Cascade growth model gives rise to the observed size distribution
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Cascade size MSc thesis of Pedro Duarte 
(2023)



We can map size distribution onto 2 parameters



Information spreads differently depending on the original poster

MSc thesis of Tomás Silva



Information spreads differently depending on the original poster

MSc thesis of Tomás Silva



Time should be measured in attention rather than minutes in social media

A simple growth model (without the network) can explain the observed 
distribution of cascade sizes

Preliminary data point to socio-demographic biases in the success of tweets



How (un)biased are search engines?

Iris Damião, Paulo Almeida











PhD thesis Iris Damião



On going conclusions
We observe substantially different results depending on the “location” of the 
bot

We also observe differences depending on the profile of the bot

Ongoing work to identify how meaningful these differences are



The SPAC group


