Modelling the spread of HIV due to mother-to-child transmission in Ghana.
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Abstract  
Millions of children are born with human immunodeficiency virus (HIV) every year, one quarter of which do not meet HIV treatment recommendations. As of 2014, an estimated 150,000 people infected with the virus. HIV prevalence is at 1.37 percent in 2014 and is highest in the Eastern Region of Ghana and lowest in the northern regions of the country. There has been significant success in reducing the number of new HIV infections among children since 2000 but, for children living with HIV, AIDS-related illnesses are still among the leading causes of infant mortality. This study explored a clear mathematical model for understanding and contributing to the spread of basic complex processes of how infected newborns undergo treatment across various life stages to advance towards HIV/AIDS. Statistical analysis approach was used to complement the mathematical model by estimating the exact epidemiological parameters. Results show that the disease-free steady state is unstable, posing significant public health concerns. The rate of HIV progression and the rate of interaction between the sexually active population and HIV-positive individuals is high, indicating that successful intervention measures are required. The findings show that the treatment estimation parameter is substantially efficient at a minimum distribution of HIV/AIDS at an effective rate of 9.4989e-01, representing 95%. Although prevention of mother-to-child transmission programmes are generally successful when implemented, there needs to be a greater scale-up of coverage, in addition to increasing early infant diagnosis after birth and during breastfeeding.
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