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Salmonella is the first agent involved in foodborne
outbreaks in Europe. The reported cases reveal a
seasonal pattern that points to the importance of the
environment as a modulator of infection. We are
exploring the role of weather as a key driver of
salmonellosis in humans by assessing its risk based on:

Introduction

• bacterial response in food (method 1: process-driven)
• empirical relationship between human cases and 

weather (method 2: data-driven)

Methodology

1. Mechanistic estimation of the expected number of
human cases based on a Poisson process, which mimics
ingestion of food (eggs and chickens) contaminated with
Salmonella. The rate of infection is assumed to be
proportional to the temperature-driven bacterial growth in
relevant food and using historical temperatures.

2. Statistical approach, where disease records and their
spatio-temporal linkage to temperature (Tmax), humidity
(RH) and daylength are used to estimate the probability of
finding a case of conditional to a range of weather
conditions.

Results

A good agreement between the predicted and observed
incidence curves was found for England and Wales after
simulating the incidence of salmonellosis (Fig. 3). Fig. 2
shows the estimated probability of infection calculated
in the population of a defined area with a clear signal is
captured with the weather variables considered.
Our work confirms:

• temperature and eggs as relevant actors involved in the 
temporal patterns of salmonellosis incidence (Fig. 1)

• higher influence in cases for daylength 11-16 h/day 
AND temperature 10-15ºC (Fig. 2). 

Conclusions

Fig.1: Reproduction of the reported seasonal salmonellosis incidence (red) 
based the theoretical probability of observing a case of salmonellosis in eggs 

(blue) and chicken (green) depending on temperature.  

Fig. 2: Incidence of salmonellosis conditional to the simultaneous effect 
of Tmax, relative humidity (RH) and daylength. A seasonal signal is found 

for all RH values for 11-16h day length and 10-15ªC.

Fig. 3: Agreement of simulated and reported salmonellosis cases 
conditional to Tmax, RH and daylength. Yearly average for 1999-2016.

• Solid proof of the main environmental factors that
influence salmonellosis transmission is important to
tackle future disease events, especially in the
framework of global warming.

• Disease event-weather projections connection could
be used to better understand observed spatio-
temporal patterns and improve future incidence
predictions.
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