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Drivers of Infec�ous Disease Dynamics

The epidemic dynamics of infec�ous diseases are driven by similar mechanis�c rela�onships between the current 
health state of the popula�on. The expected number of infec�ons at some �me T is illustrated for a directly 
transmi�ed disease in the above equa�on. Dynamic and mechanis�c models of disease spread, regardless of 
complexity, capture these rela�onships in order to improve inference or predict the disease dynamics. The study 
of infec�ous disease dynamics encompasses the study of any of the shared drivers of the mechanis�c processes of 
disease spread with an eye towards be�er understanding disease transmission.  As illustrated above, these 
include:

The size of the suscep�ble popula�on ( ): The number of people available to be infected. The dynamics of 
suscep�bility is not shown here, but can itself can be complex, as new suscep�bles enter the popula�on through 
birth, immigra�on and loss of immunity. For many diseases (e.g., dengue, influenza), suscep�bility is not a binary 
state, and complex models may be needed. 

The force of infec�on: The force of infec�on is the probability that any individual who is suscep�ble at a given 
�me becomes infected (analogous to the hazard of infec�on). The size of the suscep�ble popula�on �mes the 
force of infec�on is the reproduc�ve number ( ). When this value is above 1, the epidemic will grow. When it falls 
below 1, it will recede. 

The infec�ous process ( ): The infec�ous process dictates the chances of becoming infected on a direct or indirect 
contact with an infec�ous individual. Here represented as a per contact probability of infec�on, this itself can be a 
complex, mul�-faceted process. 

The contact process ( ): The process by which infec�ous contacts are made, whether directly or mediated by a 
some vector or the environment, is one of the most complex parts of the infec�ous process. Much modern 
research focuses on accoun�ng the role of space and popula�on structure in the contact process. 

Previous infec�ons ( ): Fundamental to the nature of infec�ous diseases is the number of previous infec�ons, 
however, these may not as directly lead to current infec�ons as illustrated here if transmission is mediated by a 
vector or the environment. 

The natural history of disease ( ( − )): How infec�ous people are at par�cular �mes a�er their infec�on 
determines their contribu�on to ongoing disease transmission, and fundamentally drives the speed at which 
epidemics move through the popula�on. Other aspects of disease natural history (e.g., the incuba�on period) may 
determine our ability to control a disease and its ul�mate health impact. 

224 Curr Epidemiol Rep (2016) 3:223–224


	Erratum to: Trends in the Mechanistic and Dynamic Modeling of Infectious Diseases

