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The CDC has stated recently that Atlanta has an HIV epidemic as a bad as third-
world African countries. According to their analysis, 1 in 51 Georgians will be 
diagnosed with HIV in their lifetime. Moreover, Atlanta has the fifth highest rate 
of new HIV infections (2014). In terms of at risk populations, it is found that men 
who have sex with men possess a 1 in 6 risk of infection, while heterosexual men 
possessed a 1 in 473 risk. Gay black men in particular have a 1 in 2 risk of 
infection. The motivation of this work was to investigate and design a 
mathematical model that based on the original work of Anderson and May to 
understand socioeconomic dynamics for the recent cases of HIV.  In the new 
model, the parameters e representative of high school education/graduation 

percentage, , the poverty level percentage,  the rate of intravenous drug use 

and  which is a parameter for PrEP usage/availability, together with the 

Anderson and May Model and incorporated through the use of the symbol o 
give the model, 
 

    
 

where o = e+++ is the resource constraint parameter. When o = 1 or 0, 
the model reduces to the original Anderson and May Model. We developed basic 
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analysis of the model including fixed points, proof of the non-negative solutions, 
equilibirium and phase plane analysis. The end goal of this work is to develop 
both mathematical, socioeconomic and biological implementations and pinpoint 
which parameters have the highest influence on the recent increase in HIV/AIDS 
cases. Using real data, it is hoped that we can model mathematically the current 
trends in HIV/AIDS increases in Atlanta that is stable and comparable with the 
model that predicted HIV/AIDS cases in the 1980’s in San Fransico.  
 
 


