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Geographic Information Systems is a “computer program designed to store, manipulate, analyze, 

and display data in a geographical context” (Law & Wilfert, 2013). GIS can be further defined as 

the coherent interaction of many disciplines including geography, computer science, spatial 

statistics, photogrammetry, physical, and social sciences to input, store, retrieve, manipulate, 

analyze, and output both spatial data and attribute data in a system of computer hardware and 

software (Nelson &Williams, 2007 and O’Carroll et al., 2003). Infectious disease epidemiologist 

understanding of spatial patterns exhibited by infectious agents would facilitate analysis of the 

pathogen’s hosts, vectors, spread patterns, and geographical distribution. In addition, GIS 

provide infectious disease epidemiologist another tool which can be used efficiently in outbreak 

investigation and control as well as design of prevention strategies (Ruankaew, 2005). 

GIS provide the infectious disease epidemiologist with real time mapping of epidemics, 

progression of disease, areas of specific environmental conditions, prediction of vulnerable 

populations, and support in decision making with rapid and effective communication for quick 

planning and targeted response (UNC, 2013). According to Nelson & Williams (2007) the 

manual construction of maps to communicate spatial data and its relationship to disease 

transmission conforms to GIS’s definition. John Snow was then, the first epidemiologist to use 

this tool. Snow used a map in the mid 1850’s to study the cholera outbreak in London around 

Golden Square and the Broad Street pump indicating number of pumps in the vicinity, land 

marks, and number of deaths helped him to summarize his findings to the audience on his theory 
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of cholera transmission and most of all demonstrated spatial distribution of an infectious disease 

(Nelson &Williams, 2007). 

GIS is highly relevant to infectious disease epidemiology in outbreak investigation and 

surveillance and control of infectious agents by strengthening data collection, management, and 

analysis, therefore, providing outbreak infrastructure and support (UNC, 2013). One example on 

the application of GIS in outbreak investigation and control took place in Fort Bragg, North 

Carolina in 1997 among military health beneficiaries (McKee, et al., 2003). A Shigella sonnei 

outbreak involving 59 cases was halted after the focus area of infection was identified to be the 

use of community wading pools. GIS mapping revealed a cluster of shigellosis on a particular 

neighborhood spread on several near streets which was eventually identified to a single housing 

area (McKee, et al., 2003). GIS in conjunction with interviews conducted with the affected 

families was a tool successfully used by infectious disease epidemiologist in controlling the 

outbreak (Law & Wilfert, 2013).   

Despite the diverse application of GIS in infectious disease surveillance and control and outbreak 

investigation and response, there are some limitations which must be addressed and that the 

infectious disease epidemiologist must be aware. Such limitations include errors in data entry of 

cities, counties, zip codes, addresses, geocodes, and geographical coordinates which may affect 

the accuracy of the mapping and spatial data used in GIS. Other factors affecting the use of GIS 

include: accuracy of census updating, changes in the topography of a geographical area due to 

environmental and climate changes not updated on the regular basis, need for training of 

personnel with high levels of technical competence provided at public health schools and 

agencies, issues on confidentiality of private information and access and security of data 

(O’Carroll et al., 2003). 
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