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Introduction and Background 

Catchment areas of medical facilities provide insight into the reach, quality and utility of 

healthcare provision. The adequate provision of health services is important to policy makers and 

healthcare professionals worldwide to provide the maximum possible services using the 

minimum number of resources. Most of the previous approaches make far-reaching assumptions 

about a hospital’s patients by using travel impedance, gravity models or census data. The 

approach developed in this thesis uses anonymized landline and mobile phone data to derive 

hospital catchment areas. Mobile phones have distorted the concept of distance as a spatial 

barrier by eliminating the need for physical proximity in order to use a service. As this has not 

been done before, the results are exciting and reveal new patterns in the geographic 

correspondence between hospitals and patients. 

The mobile phone data was in the form of Call Detail Records (CDRs) which is the metadata 

collected by mobile phone usage. This was provided by a local network operator in Trinidad and 

Tobago. The data consisted of cell locations and CDRs of every call/text message made over a 

time period of 6 months. It was necessary to use valid origin-destination cell pairs to assign an 

estimated location to both the caller and the callee.  

Methodology 

First, the service areas of the cells were delineated by constructing ellipses using cell location, 

cell range and the mounting angle of the antenna. Second, the coverage areas were divided into 

rings, which were assigned weights based on path loss to account for user distribution within a 

cell. The idea here is that the users that are far away from an antenna are less likely to connect to 

it. Third, the area of the spatial intersection of the hospital and the cell is separated. The idea here 

is that a hospital provides healthcare services to people inside a building and an antenna provides 

network services to people within the coverage area. Therefore, the areas where the hospital and 

the coverage areas intersect one another are areas where people within the hospitals use the 



network services to communicate. Fourth, the connections between the hospital intersections and 

the remote cells spread over the country were enumerated using valid origin-destination cell 

pairs. Additionally, landline calls to/from a hospital were integrated into the model as indicators 

of certain access.  

The  spatial influence of a hospital on the remote cells was introduced as a pair-wise concept 

where one cell has a measure of influence on the another cells. Here, the spatial influence is 

defined by the number of calls/text messages exchanged between a hospital intersection and a 

remote cell. This was calculated by overlaying a grid of 1 km x 1 km cells over the study area. 

Each grid intersection showed the area of the coverage rings and hospitals within a grid cell. 

Finally, the product of the hospital intersection, grid intersection and the number of calls between 

these cells resulted in the spatial influence of the hospital on the grid cells. Finally, the spatial 

influence over each grid cell was summed to get the total measure of a hospital on a grid cell. 

Results 

One specialized and three general hospitals were selected and their catchments were calculated 

and compared using this approach. The results show increased call activity over populated areas 

like cities and towns. Every catchment area that was derived also showed an increase in calls 

over other hospitals. All general hospitals showed increased call activity in the immediate 

vicinity. However, the specialized hospital showed a stronger influence in distant regions 

instead. These results reveal new insights into where the patients are potentially located when 

they contact a hospital. They also show different patterns depending on the hospital location and 

the demographic it serves.  

 


